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FOUR LEADING FOREIGN EXHIBITS AT THE WORLD'S 
FAIR. 

In any comparison, no matter upon what it may be 
based of the display made by the various nations at 
the St. Louis Exposition, the magnificent exhibit 
made by Germany easily takes the place of honor. 
At the same time, when we remember that the effort 
of Japan was made under the shadow of an ominous 
war-cloud, that foretold for that gallant nation a life- 
and-death struggle, there will be many to whom it will 
seem that the scarcely less varied and voluminous 
exhibit of that wonderful race is entitled to equal 
if not greater consideration. The world has heard 
very much of late years about the remarkable advance 
that Germany has made in practically every branch of 
the arts and sciences. To-day we have the record of 
that advancement spread out before us at St. Louis, 
in concrete form. The display is arranged on an 
oruerly plan so well conceived and carried out that 
not only is the greatness of Germany thrust upon one 
at the very first glance, but the story is told in mar- 
velous detail and with most fascinating and pictur- 
esque effect throughout all the great buildings of the 
Exposition. 

Germany. 

It is not too much to say that to the Emperor 
William himself is to be attributed, more than to any 
other agency, both the breadth and detail of this ex- 
hibit. The Germans themselves readily and affection- 
ately admit this. In the first place it was he who con- 
ceived the happy idea of placing the executive offices 
of the German Commission in a large separate build- 
ing, which should be an exact reproduction to scale 
of a considerable portion of the Royal Castle of Char- 
lottenberg. Had Germany done nothing more than 
this, she would have been well represented; for the 
castle itself is filled with some rare and characteristic 
specimens of German art, and is enriched by much of 
the actual furniture and furnishings brought over from 
the royal residence for exhibition in this building. A 
distinct advance has been made over previous exposi- 
tions by placing the architectural features (in the 
way of inclosures and inside pavilions for the aggre- 
gate exhibits in separate buildings) in the hands of an 
architectural commission, and the work that they 
have done is not only highly meritorious and becom- 
ing, but it bears the broad stamp of modern German 
art and serves at once to collect and unify in the eye 
and mind of the visitor the various separated elements 
in the German display. Another striking feature, re- 
sulting from the orderly and discriminating plan on 
which the exhibit has been laid out, is that there is a 
most refreshing absence of the ordinary and common- 
place — what might be called the stock or shop-window 
order of display. Everything is of the very best and 
most distinctive. Moreover the exhibits have been 
chosen with a view to illustrating those particular 
phases of German industrial and artistic development 
which are most characteristic of the Germany of to- 
day. This is true of the superb exhibit of German 
arts and crafts in the Varied Industries Building; of 
the extraordinary rich and elaborate scientific 
and technical apparatus in the Educational Build- 
ing; of the large collection of apparatus for the testing 
of foods and for laboratory research in the Agricul- 
tural Building; and of the more limited display in 
the Machinery and Transportation Buildings. Any 
thoughtful student of what Germany has done at St. 
Louis will, after making the tour of her exhibits, be 
well able to understand the secret of the marvelous 
growth that that country has made during the past 
three decades in the worlds of art, industry, and com- 
merce. 

Japan. 

Next in order of merit comes the extensive display 
made by that other great industrial country — Japan. 
It is rendered the more remarkable by the fact that 
it was cheerfully undertaken and carried through, first 
under the shadow, and now under the actual stress, 
of one of the greatest wars in history. The commer- 
cial and industrial rise and progress of Japan, like 



that of Germany, is a story that loses none of its in- 
terest in the telling. What the student has learned 
from government statistics, from magazine and news- 
paper literature, and from books of travel devoted 
especially to the theme, he may here behold spread 
out before him in picturesque profusion, both in the 
charming Japanese garden where the Commission 
makes its home, and in the many acres of space 
which Japan requested, and promptly filled up with 
the products of the Island Empire. That Oriental Gar- 
den with its picturesque pavilions, its tiny lakes and 
waterfalls, its grottoes, its miniature trees and char- 
acteristic shrubberies, its quaint statuary, to say noth- 
ing of its tea houses where the westerner may drink 
Japanese tea handed to him by Japanese girls in their 
picturesque attire, was bound to become one of the 
choicest and most popular resorts of the fair. Here 
one may meet the chief commissioner, who with 
characteristic Japanese courtesy will give a brief 
summary of what Japan has aimed to do in bringing 
over 500 native Japanese to care for and exploit the 
$1,500,000 worth of display which tells of Japanese 
industrial life and commercial greatness. 

And, by the way, there is a remarkable parallel in 
many respects between the two great nations that have 
given such distinction to the St. Louis Pair. The 
Japanese exhibit, like that of Germany, is distinguish- 
ed by its comprehensive and orderly arrangement. 
Come upon it when you may, it is surrounded by 
distinctive Japanese architecture, not indeed so dis- 
tinctive or elaborately carried out as that of Germany, 
but still sufficiently defined to render a Japanese ex- 
hibit recognizable at first sight. Then, moreover, the 
exhibits are arranged evidently with a view to produc- 
ing a definite educational result upon the visitor. In 
whatever department of industry one may happen to 
find himself, the exhibit almost invariably commences 
with the raw material and carries the interested ob- 
server up through the successive stages until the fin- 
ished product is reached. 

It is impossible to go into details; but mention 
should be made of the exhibit in the Agricultural 
Building, which is devoted chiefly to the great tea indus- 
try of Japan; also of the very extensive display in the 
Transportation Building, showing the remarkable de- 
velopment in the past three decades that Japan has 
made of postal, railway, telegraph, and steamship enter- 
prises. Here one may see a huge relief map,, 100 feet 
in length by 50 in width, showing the whole Japanese 
empire, including Formosa, and indicating by various 
colored lines every mile of railroad track, and tele- 
graph or telephone wires, and the routes traversed by 
the great steamship companies. In the Varied In- 
dustries Building is a bewildering display of all that 
is rich, rare, grotesque, or beautiful in Japanese art. 
Bronzes, porcelains, silk embroideries, richly-chased 
and engraved silver and gold work, characteristic 
carving on wood and ivory, enamel work on silver, 
gold, and bronze, and a thousand dainty objects of the 
kind that are dear to the heart of the connoisseur. 
Lastly, there is the instructive display in the Palace 
of Manufactures, where one may learn everything 
about the manufacture of silk goods in the Island Em- 
pire, from the hatching of the silkworm eggs up to 
the weaving of the silk into the finished fabric; while 
adjoining it is a splendid display of Japanese matting, 
600 rolls in all, which by the way is only one-fifth of 
the 3,000 rolls that Japan brought over but had not 
room to display. The educational display also of 
Japan, though not by any means so large as that of 
Germany, is equally illustrative of the very up-to-date 
methods of the Japanese educational system. Here one 
may see the work turned out by the Imperial School 
of Art at Tokyo, or he may study samples wrought 
by tiny fingers in the Japanese kindergarten schools; 
while near by are some delicate instruments for meas- 
uring seismic disturbances, that are reminiscent of 
that great scourge of Japan — the earthquake. 
Great Britain. 

If much of the success of the German exhibition is 
due to Emperor William it must also be admitted that 
the very fine effort made by Great Britain at the fair 
is largely indebted for its success to King Edward, 
who devoted much personal attention to the subject 
and secured the appointment of the Prince of Wales 
as Chief of the British Commission. Great Britain 
is one of the foreign nations that have expended much 
of their appropriation upon the pavilion which forms 
the headquarters of the commission. It was deter- 
mined in making choice of the type of architecture to 
be followed that the Royal Palace of Kensington would 
be very representative of English domestic building 
at one of its happiest periods, and that the structure 
would serve as a tribute to the memory of that great 
architect, Sir Christopher Wren, to whom Great Britain 
is indebted for her great national cathedral in Lon- 
don. The Orangery, which is 170 feet long, has a 
long line of roof broken only by three brick parapets 
or pediments. Built of red brick with white stone 
relief, with its surrounding gardens illustrating the 
Dutch gardening which was brought in by William, 
Prince of Orange, the building admirably portrays one 



of the best schools of architecture of a people who 
have ever been famous for the comfort and quiet dig- 
nity of their domestic homes. 

The interior of the building is in part a reproduc- 
tion of the furnishings and fittings of that day, and 
it contains several rooms that are illustrative of the 
best interior art with some of the leading firms in 
Great Britain. The British exhibit, although by no 
means so large as the two already mentioned, is never- 
theless very extensive, and is indeed the finest ever 
made by that country at an international fair. The 
portion of it that perhaps is attracting most popular 
attention is the superb exhibition of the Queen's Jubi- 
lee presents, shown in one of the stone buildings of 
Washington University, which latter forms the home 
of the exposition administration. As befits the great- 
est maritime nation in the world, a large section of the 
Transportation Building is devoted to a display made 
by many of the leading British steamship and railway 
companies. The models of steamships are particularly 
fine, notably the historical group shown by the Cu- 
nard Steamship Company, in which is to be found a 
superb model of the 800-foot, 25-knot turbine steamers 
that are now under construction for that company. 
In the southwest corner of the Varied Industries is 
to be found a collection of British exhibits, every one 
of them of a very high order, showing the best work 
of Great Britain in various arts and crafts, and notably 
in that of interior decoration, in which she has won 
for herself such a well-earned repute. Large space 
has been taken up in both the Agricultural Building 
and the Liberal Arts with characteristic display; but 
it is in the Pine Arts Building that she has made her 
supreme effort; and here we find a rich collection of 
the very best work of the modern English school. In 
closing our notice mention should be made of a small 
building in the southeast corner of the grounds de- 
voted to the exhibition of low-temperature experi- 
ments; in connection with which lectures are given 
bi-weekly and practical demonstrations made of the re- 
markable results that have been obtained in this field 
by the physicist during the past few years. 
France. 

Prance easily holds her place in. all those lines of 
competition with the other nations of the earth at the 
World's Pair in which she has made exhibits, and in 
cases where special effort has been made the nation 
is rightly entitled to hold first place. Although her 
display is not comparable in size and variety with 
that of some of the nations, it is, as far as it goes, 
exceedingly fine and is surely entitled to take rank 
with that of Great Britain. Her greatest effort, how- 
ever, has been expended upon the handsome pavilions 
and extensive and beautiful gardens which surround 
it. Copied after the Grand Trianon at Versailles the 
structure embodies all the beauty of French archi- 
tecture in the Renaissance. 

The pavilion is a reproduction of a chateau which 
was built by Louis XIV. for Madame Maintenon. All 
the government factories aided in furnishing and dec- 
orating the building, which, both within and without, 
is in itself an extensive exhibit of the best in French 
art and architecture. France is represented more or 
less in every section of the grounds, but her finest ex- 
hibits are the automobiles of which she shows some 
40 or 50 of her very latest types in the Transporta- 
tion Building; her superb line of costumes, high-priced 
gowns, furs, toilet articles of dainty design and ex- 
quisite finish; and last and perhaps finest of all, her 
rich and varied display in the Pine Arts Building. In 
the heavy engineering trades France has not done as 
much as in former national expositions; but what 
she has shown bears the characteristic excellence of 
material and beauty of finish to which we have be- 
come accustomed. A large vertical triple-expansion 
high-speed engine of 1,500 horse-power in the Ma- 
chinery Building, and a handsome De Glehn express 
compound locomotive in the Transportation Building 
bear testimony to the skill of the mechanical engineer; 
but one could wish that Prance had done more in 
these lines where she has won such world-wide reputa- 
tion. 

m i * i — 

THE PENETRATING POWER OF " N,-RAYS.» 

Prof. Blondlot recently drew attention to a novel 
kind of N-rays, diminishing, instead of augmenting, 
the phosphorescence of calcium sulphide. These rays, 
called by him "Nj-rays," are given off from a Nernst 
lamp simultaneously with the N-rays, and are also pro- 
duced by stretching out a copper, silver, or platinum 
wire. 

In a memoir recently presented to the French Acad- 
emy of Sciences, Mr. Julien Meyer describes some 
experiments with these N t -rays, produced by an ex- 
tended glass or copper wire or else by a closed glass 
tube in the interior of which the pressure is dimin- 
ished. The glass of the tube, on account of the strain 
resulting from the difference in pressure, was in fact 
found to be a powerful source of N,-rays. The bril- 
liancy of a screen covered with sulphide spots and 
introduced into a glass bulb resting on the plate of an 
air pump would diminish when the machine was 
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started, but would recover its initial value as the air 
was allowed to re-enter. If the sulphide screen be 
placed outside of the bulb, the phosphorescence would 
likewise diminish from the very first stroke of the 
piston. An incandescent lamp bulb, not traversed by 
any current, a hydrogen Geissler tube, a Crookes' tube, 
were all found to be sources of N r rays without being 
actuated by a Ruhmkorff coil. 

While the N^rays from a Nernst lamp are arrested 
by an oxidized lead plate or by a sheet of moistened 
paper, those issuing from the sources named are 
gifted with a high penetrating jower; in fact, the 
action of incandescent lamp bulbs on the screen is not 
appreciably diminished if between the bulb and the 
screen there be inserted a boa.'d 10 centimeters in 
thickness or a sheet of oxidized lead one millimeter 
in thickness and folded round itself so as to be trav- 
ersed eight times, or else a glass vessel filled with pure 
water. Pasteboard, paraffin, aluminium, zinc, iron, 
copper, silver, gold, mercury, and the hand are also 
transparent to these radiations. The only opaque 
bodies found were platinum of a thickness of 1 milli- 
meter and opalescent glass 3 millimeters in thickness. 

While examining the refraction of the rays by 
means of an aluminium lens, the author stated that 
this metal would store the rays in great amounts, 
giving them off again for more than twenty-four 
hours after it had been withdrawn from the source. 
A similar power, though of smaller intensity, was 
found in the case of ordinary glass; while lead, cop- 
per, and pure water did not show it. 

Salt water and a solution of sodium hyposulphite in 
water, on being submitted to the action of a source of 
Nj-rays, would become active themselves, acting as 
sources for a very long time. 

When the hand is held for some time at a small 
distance from a source of Nj-rays or touching the lat- 
ter, the hand would diminish itself the phosphores- 
cence of the screen, this property being kept for some 
minutes. 

Ni-rays as given off from the above sources are re- 
fracted by glass, copper, and aluminium prisms and 
diffracted by a grating. 



THE POSITION OF THE RANGE FINDER ON A 
WARSHIP. 

The British Admiralty has suspended the practice 
of fitting the position of the range finder on an elec- 
tric-light platform placed on the foremast of a war- 
ship. It is imperative, to facilitate the firing of the 
guns, that the means of ascertaining and transmitting 
the range from the vessel to the antagonist be com- 
municated to the gun crew with complete security, 
from a perfectly reliable observing position. The de- 
cision of the Naval Department is due to the result of 
the engagement between the Russian warship "Variag" 
and the Japanese fleet. In this conflict the men oper- 
ating this vital department were rendered hors de 
combat early in the engagement, with the result that 
the gun crews on the "Variag" labored under great dis- 
advantages. Prom this it is conclusively demon- 
strated that any observation post placed in the fighting 
tops is impracticable. The Japanese themselves have 
also recognized this crucial point, and in their new 
vessels that are in course of construction in England, 
special armored observation towers are to be erected 
at various advantageous positions on the ships for the 
installation of the range-finding apparatus. In the 
case of the British Naval Department no decision has 
been arrived at, though the matter is under discussion 
and investigation. 

_ ♦ > m > ■» 

RENARD'S NEW BOILER FOR AIRSHIPS. 

It is reported that Col. Renard, the well-known di- 
rector of the government aerostatic park near Paris, 
has succeeded in constructing a new type of extra light 
boiler. He expects that it will go far toward solving 
many important problems, both in aerial navigation 
and the marine. In 1894 he commenced to study a 
light form of boiler which could be applied to aerial 
navigation, and built a first specimen of 80 horse- 
power which weighed no more than 1.50 kilogrammes 
(3.36 pounds) per horse-power.- Encouraged by this 
success, he commenced to design a high-power boiler 
of the same type which should give 1,000 or 1,200 
horse-power, in view of using it for the marine. The 
problem was not an easy one, as it was required to 
obtain a rapid vaporization and high production while 
keeping down the weight or the space occupied, and 
remaining within the limits of 2 kilogrammes per 
horse-power, or one-fourth of the weight of the lightest 
boilers known. Some time ago Col. Renard brought 
out the first boiler of 300 horse-power in which he 
claims to have realized all the above conditions. It 
consumes but 0.434 kilos per horse-power-hour, while 
the best European boilers take 0.700. It heats very 
rapidly, and at the end of 7 minutes the pressure is 
sufficient for working; in 15 minutes it is brought up 
to the normal rate. He uses liquid fuel, heavy oil, 
which is inexplosible. The apparatus is also com- 
pletely smoke-consuming. Such a smokeless boiler, 
rendering a warship invisible at a distance, will be 



greatly appreciated in the marine. The steam which 
is produced is absolutely dry. Another remarkable 
quality of the new boiler is the absence of external ra- 
diation. It does not give off any perceptible heat in 
the boiler room. It is extinguished in half a minute, 
cooling down at once. According to the latest reports, 
the French government is convinced of the advantages 
which can be obtained from such a boiler in the ma- 
rine, and is about to test it upon two vessels of the 
fleet. In the case of torpedo boats, allowing the same 
speed as before, the radius of action would be increased 
from 175 to 683 miles. Or with the same radius the 
speed increases from 31 to 35 knots. For a warship 
of modern type (keeping a speed of 10 knots) the radius 
of action would be increased from 9,000 to 24,300 miles, 
nearly tripling the distance and allowing the vessel to 
make a complete passage around the globe without 
taking on combustible. The details of the system are 
of course kept secret for the present. 



A NEW CUNARDER. 

The new twin-screw liner for the Cunard trans- 
atlantic intermediate service has been launched on the 
Clyde, from the shipyard of Messrs. John Brown & 
Co., Ltd. Mrs. Choate, the wife of the United States 
ambassador to Great Britain, performed the launching 
ceremony. This vessel, which is named the "Caronia," 
is the largest which has been built in a Clyde yard. 
It is 678 feet in length, beam 72 feet, depth to shelter 
deck 52 feet, and displacement 21,000 tons. It is fitted 
with ordinary reciprocating engines developing 21,000 
horse-power and capable of attaining a speed of 18 
knots. The vessel will have accommodation for 300 
first-class, 350 second-class, 1,000 third-class, and 1,000 
steerage passengers, while the crew complement will 
number 450. This vessel is a remarkable example of 
rapid construction. The keel was only laid in Sep- 
tember last, and the steelwork is now practically com- 
pleted, while the woodwork is far advanced. The 
sister ship "Carmania," is also in course of erection 
at the same shipyard. This vessel is to be fitted with 
the Parsons turbines and it is with these two vessels 
that the Cunard company intend to obtain comparative 
data concerning the advantages and merits of the two 
systems of propulsion for Atlantic liners. 



THE NATIONAL GEOGRAPHIC CONGRESS. 

The National Geographic Congress which will be 
held in this country in September promises to bring 
together an unusually large assembly of an interna- 
tional character, for the committee of arrangements 
have received information that many of the most 
noted savants of Europe will be present and take part 
in the various sessions. The congress will be the 
seventh which has thus far been held, the last meeting 
at Berlin in 1899. While it will be convoked in Wash- 
ington, meetings will be held not only in that city, 
but in Philadelphia, New York, Chicago, and St. Louis, 
in connection with field sessions on the Hudson River 
and at Niagara Palls. From the present indications 
nearly, if not actually a thousand scientists will at- 
tend, and the committee in charge has the promise of 
a wide variety of papers on various subjects by au- 
thorities whose reputation is international. 

Under the subject of physiography will be discussed 
meteorology by such authorities as Prof. R. DeC. Ward, 
Cambridge, Mass.; Prof. R. F. Stupart, Ottawa; Dr. W. 
Meinardus, Berlin; Dr. K. Kassner, Prussian Meteoro- 
logical Institute; Henryk Arctowski, Brussels, Bel- 
gium. Oceanography will be treated by Prof. R. A. 
Harris, Washington; Prof. Knipowitsch, St. Peters- 
burg; Sir John Murray, Edinburgh; Prof. J. J. Rein, 
Bonn; Prof. E. Witte, Brieg, Germany; Prof. J. Thou- 
let, Nancy, France. Among those . who will discuss 
volcanoes are Dr. Hovey and Prof. Heilprin, of this 
country, and Paul de la Blache, of Paris. The writers 
on earthquakes will include Count de Montessus de 
Ballore, Abbeville, France; Prof. E. Rudolph, Strass- 
burg, Germany; Prof. A. Schmidt, Stuttgart, Germany; 
Prof, de Kovesligethy, Budapest, Hungary. Those on 
glaciers will include G. Vaux, Jr., Philadelphia, Pa.; 
Dr. Axel Hamburg, Stockholm, Sweden; Henry Arc- 
towski, Brussels, Belgium. Other divisions will in- 
clude mathematical geography and the economic feat- 
ures of geography, while it will be treated also from 
the historical and educational point of view. 

In addition to the authorities referred to, others who 
will participate are as follows: Dr. Oskar Drude, 
Dresden; G. Grandidier, Paris; Prof. F. Starr, Chi- 
cago; Prof. W. J. McGee, Washington; A. Chevalier, 
Paris; C. Rabot, Paris; Mrs. Fanny Bullock Workman, 
Worcester; Robert T. Hill, Washington; D. C. Gilman, 
Washington; Henry Gannett, Washington; A. de Clap- 
arede, Geneva, Switzerland; Dr. A. Funke, Berlin; C. 
Gauthiot, Paris; Sir H. H. Johnston, London; Prof. E. 
T. Gautier, Algiers; Georges Blondel, Paris; Prof. 
Guido Cora, Rome; Gilbert H. Grosvenor, Washington; 
Dr. Eugen Oberhummer, Vienna. 

The congress will convene formally in. Washington 
on September 8. in Philadelphia on September 12, and 
in New York the following day. From New York the 
party will go to Niagara Falls, where a general field 



meeting will be held in charge of geographers familiar 
with the region. The members will assemble in Chi- 
cago on September 17 and in St. Louis on September 
19, the congress formally closing on September 22. 
The programme, however, includes a southwestern 
tour from St. Louis, which will include the Grand 
Canyon of the Colorado and a portion of Mexico. 

The hosts of the congress will be the various socie- 
ties interested in geography in the United States. 
These include the National Geographic Society, Am- 
erican Geographical Society, Geographical Society of 
Philadelphia, Geographic Society of Chicago, Geograph- 
ical Society of Baltimore, Geographical Society of 
the Pacific, Geographical Society of California, Peary 
Arctic Club, Appalachian Mountain Club, American 
Alpine Club, Mazamas, Sierra Club, and Harvard Trav- 
elers' Club. 

*> c « > m ■ 

THE AUTOMOBILE TOUR TO THE WORLD'S FAIR. 

The St. Louis tour has progressed finely during the 
past two weeks, and the participants make up in en- 
thusiasm what they lack in numbers. Sixteen ma- 
chines started from New York on Monday, July 25. 
One of these — a Yale touring car equipped with solid 
tires — broke its transmission gear and dropped out dur- 
ing the second day's run, the accident being caused by 
the carelessness of a repair man who left a small tool 
in the transmission gear case when overhauling the car 
before its start. This car was repaired and rejoined 
the others at Toledo. Its performance will be watched 
with interest, as it is the only car equipped with solid 
tires. The place of the Yale oar was filled the third 
day by J. H. Waters' 24-horse-power Panhard, which 
made the entire 150-mile run from New York to Albany 
on July 26 in 12 hours, 35 minutes. This and the two 
40-horse-power Mercedes cars of Harlan W. Whipple 
and James L. Breese, which joined the tour at Albany 
and Buffalo respectively, were' the only foreign cars 
entered. Their performance over American roads has 
been very creditable, although Mr. Whipple's Mercedes 
seems to have had a considerable number of break- 
downs to its mechanism. Eleven cars reached Albany 
from Boston and other eastern points, and, in all, 
twenty-four started for and reached Utica the third 
day. There had been considerable rain and the roads 
were execrable. There were several skidding acci- 
dents, but Harold Pope's Pope-Hartford car was the 
only one to be damaged. This machine bent its front 
axle by skidding into a gutter. A 3,600-pound Peerless 
machine skidded off the road, but, with the aid of 
horses and tackle, it was finally got on again. A pro- 
test was made to the county authorities about the con- 
dition of the road, to the effect that "throughout the 
civilized world there does not exist a road in such 
wretched condition that connects so many important 
cities and towns." From Utica on, the roads were fair, 
although heavy in many places on account of rain. 
Buffalo was reached Saturday, July 30, and was left 
Monday. The second week the tourists finished at 
Chicago. The principal events of this week were a 
night run from Erie to Cleveland, participated in by 
five White steam touring cars and one Royal; a 121- 
mile run over bad clay roads from Cleveland to Toledo 
in one day; and the entrance into Chicago under escort 
of numerous automobilists of that city, on Saturday. 
Ten machines joined the tour at Cleveland, making 
thirty-four in all. The only accidents recorded were 
the overturning of a runabout by slewingin deep sand 
and the running into of an express train by the huge 
70-horse-power Peerless car at a dangerous grade cross- 
ing. Although both car and train were damaged, no 
one was seriously hurt. The puncturing and giving 
out of tires, especially on the heavy cars, has been 
one of the most troublesome features of the tour. One 
touring car had four inner tubes burst in a single 
day. The almost universal use of double-tube tires 
renders repairs on the road a comparatively easy mat- 
ter, however. The combination runabout and light 
touring car has shown itself just as reliable and as 
capable as has the powerful touring car, with the addi- 
tional advantage of less tire trouble. 

The two-cycle Elmore tonneau in the present tour 
had just finished a trip to St. Louis before starting out 
this time, while F. A. La Roche, in a Darracq touring 
car, succeeded in beating the world's record non-stop 
run, by traveling to St. Louis and back as far as 
Columbus without once stopping his engine. He hopes 
to create a record of 3,000 miles, the old one being 
2,017. 



It is not yet half a century since Col. Drake dis- 
covered petroleum on the waters of Oil Creek, near 
Titusville, Pa. The total production of crude petrol- 
eum from 1859 to 1902 — forty-three years — has been 
no less than 1,165,280,727 barrels. Of this output, 
Pennsylvania and New York contributed 53.9 per 
cent; Ohio, 24.3 per cent; West Virginia, 11.3 per cent; 
Indiana, 3.9 per cent; California, 3.6 per cent; Texas, 
2.1 per cent, leaving 9 per cent to be supplied by Kan- 
sas, Colorado, Louisiana, Illinois, Missouri, Indian Ter- 
ritory, Wyoming, Michigan, and Oklahoma. 
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THE UNITED STATES MARINE CORPS. 

BY WALI>ON FAWCKTT. 

The United States Marine Corps is an organization 
which antedates the Constitution of the nation, but it 
is only during the past few years, or, to be exact, 
since the Spanish-American war, that it has gained 
general recognition as one of the most valuable and 
important branches of our fighting 
service. There has been a dispo- 
sition on the part of some persons 
to corifuse the marines with the 
seamen or "blue jackets" of the 
navy, from whom they are in 
reality entirely separate and dis- 
tinct. Indeed, the marines more 
closely resemble soldiers than sail- 
ors although their duties partake 
of some of the characteristics of 
each service. 

On shore duty the marines con- 
form to army regulations and are 
expected to combine to a consider- 
able extent the functions of the 
infantryman, engineer, signalman 
and light artilleryman. In order 
to permit this versatility of opera- 
tions the working equipment of a 
detachment of marines detailed for 
shore service embraces Krag rifles, 
Colt automatic, Catling, or some 
other type of rapid-fire guns, picks 
and shovels for throwing up en- 
trenchments, and apparatus for 
signaling by night or day. On 
shipboard the marines have noth- 
ing to do with navigating the ves- 
sel, but man the secondary bat- 
teries, act as sharp-shooters in the 
military masts, and in the event 
of a conflict at close quarters are 

depended upon to repel the attacks of boarders. The 
United States marines range from eignteen to thirty- 
five years of age and have an average height of five 
feet six inches. The men enlist for a period of five 
years and receive from $13 to $22 per month, in ad- 
dition, of course, to food, clothing, medicines and, 
in short, every necessity. The privates of the Ma- 
rine Corps are not sent to sea until after they have 
been thoroughly drilled in their various duties at 
one or another of the training schools maintained 
at Washington, Annapolis, Brooklyn, Norfolk, Bos- 
ton, Portsmouth, and League Island. The work of 
these institutions includes the drills of the soldier, 
company and battalion, skirmishing, target practice, 
and bayonet exercise as well as all military duties 
and ceremonies. The marines wear khaki when oc- 



casion warrants, but are possessed of a full-dress 
uniform, which is possibly the most conspicuous worn 
in any branch of the United States military service. 
The caps and coats are of dark blue; the trousers and 
overcoats of light blue, trimmings being of scarlet. 
The marine, when on board ship, is assigned the regu- 
lar blue-jacket ration, which is accounted as equiva- 




foreign sailors to be true to the flag under all cir- 
cumstances. The marines, on the other hand, are al- 
most without exception American born and the de- 
tachment on a ship constitutes a body separate and 
distinct in interests and sympathies from the crew 
proper. 

Officers of the Marine Corps are on the same footing 
as to rank and privileges as similar 
grades in the army. Of late a 
movement has been inaugurated to 
give them a higher degree of techni- 
cal knowledge, and applicants for 
an officer's position in the corps 
must spend a year or more in the 
Annapolis school for the instruc- 
tion of commissioned officers of ma- 
rines. The increasing govern- 
mental appreciation of the value 
of the Marine Corps as a branch of 
the military establishment is found 
in the fact that whereas, a few 
years ago, the ranking officer of 
marine could have no, higher rank 
than colonel, Gen. Elliott, the new 
commandant, has the rank of brig- 
adier-general and has fully 8,000 
men under his direction. Of this 
full strength several hundred are 
boys, ranging from fourteen to 
twenty-one years of age, who have 
been enrolled as buglers and drum- 
mers, and two of whom are attach- 
ed to every United States war vessel 
carrying marines. 



UNITED STATES MARINES WITH FIELD PIECE. 

lent to thirty cents, but, when on shore, receives the 
army ration, which is rated at seventeen cents per 
man per day. When landed from war vessels it is, of 
course, essential that the marines travel in light 
marching order and accordingly they do not make 
use of the regulation army tents but use instead the 
Sibley tents. One of these tepee-like shelters will ac- 
commodate sixteen men, sleeping with their heads 
together at the center pole and their bodies reaching 
out in all directions like the spokes of a wheel. 

While the marine is supposed to know something 
of the sea he is not presumed to be a good seaman, 
and is never called upon to help coal the ship or per- 
form other tasks which rank as the especial duties 
of the enlisted men of the navy. For the most part 
the work of marines afloat is made up of 
such light tasks as guard or 
sentry duty and service as 
"mail orderlies" or official 
messengers between ship and 
shore. The marines are en- 
titled to much of the credit 
for the superior marksman- 
ship which has been the 
most striking feature of this 
country's naval progress 
since the Spanish war. Form- 
erly the responsible position 
of gun-pointer was open only 
to seamen, but now there is 
an opportunity for ' any en- 
listed man on a warship to 
win the extra pay and prizes 
which attach to this coveted 
post, a gun-pointership being 
a rating rather than a posi- 
tion. Not only are numerous 
marines serving as gun- 
pointers, but there are on the 
prominent American naval 
vessels not a few guns which 
are manned entirely by these 
"soldiers of the sea." 

One of the most important 
but little emphasized func 
tions of the United States 
Marine Corps is . found in its 
influence against mutiny on 
the vessels of the American 
navy. The necessity for such 
a safeguard will be better 
appreciated when it is taken 
into consideration that in 
seeking men for the rapidly- 
growing navy the enlist- 
ments sometimes show twen- 
ty foreigners to one Ameri- 
can, and it is hoping for too 
Fig. 1.— The Cooper Hewitt Lamp in the Photographic Studio. mucn t0 expect a set of 
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THE MERCURY VAPOR LAMP FOR 
PHOTOGRAPHIC WORK. 

BY FRANK C. PERKINS. 

The mercury vapor lamp, unlike 
its rivals in artificial illumination, 
derives its light from the vapor of mercury, which is 
raised to a high state of incandescence by the electric 
current passing through it. The light produced by 
all of the other forms of electric lamps depends on 
the incandescence of a solid, which is sometimes 
carbon and at other times other material in the form 
of rods or filaments, as in the arc lamp, the incandes- 
cent lamp, and the Nernst lamp. 

The accompanying illustrations (Figs. 1 and 2) show 
the mercury vapor lamps as employed in the photo- 
graphic studio of Mr. E. C. Pratt, at Aurora, 111. The 
illustration, Fig. 1, shows the Cooper Hewitt lamps 
in position for making negatives, the mercury light 
being used as a perfect substitute for daylight, while 
(Continued on page 111.) 





2.— The Cooper Hewitt Lamp Used for Printing. 
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THE UTILIZATION OF SNAKE VENOM IN PREPARING 
ANTI-BUBONIC SERUM. 

BY A. P. SHAW. 

Two years ago, when the bubonic plague was mak- 
ing many victims here in the city, the supply of anti- 
bubonic serum in Rio de Janeiro being insufficient to 
meet the needs of both cities, the "Instituto Serumther- 
apico" was opened for its manufacture. Dr. Vital Brazil, 
educated in the American school of this city and the 
medical school of Rio, a man who had shown his fear- 
lessness of the disease by fighting it at Santos when 
it was at its worst, was put in charge. The wisdom 
of the choice is clearly manifest now, not only be- 
cause of the results obtained along the lines laid down 
at the beginning, but along others which will soon 
be mentioned. 




EXTERIOR OF MOSQUITO-PROOF BARN. 




TEMPORARY HOSPITAL WHERE SERUM IS PREPARED. 




INJECTING THE POISON INTO THE VEINS OF A HORSE. 



The Institute is about four miles away from the 
city, on a hill, with commanding view and plenty of 
pure air. The residence of Dr. Vital, the laboratory, 
the barns where the horses and mules are kept which 
furnish the serum, and numerous cages for rabbits 
and snakes, form the plant. The laboratory is as yet 
temporary. One of the barns is completely mosquito- 
proof and here are kept the animals which furnish 
the antibubonic serum. The second barn is for ani- 
mals immune against snake bites. 

This brings us to the second class of results ob- 
tained. Dr. Vital has been- studying for years the 
snakes of Brazil, and influenced not only by scientific 
reasons but by humanitarian motives, has made a 
special study of snake bites and their antidotes. From 
two to three thousand people, it is estimated, die an- 



nually in Brazil from snake bites. This enormous 
mortality is due to the fact that, in the interior, the 
laborers work without shoes or stockings. Dr. Vital 
has proved conclusively by a long series of experi- 
ments that the ordinary antidotes used in the case 
of snake bites are not always sure nor safe. Perman- 
ganate of potassium is effective if injected in the 
exact place of the bite and immediately; cauteriza- 
tion destroys the tissues and with them the poison, 
but if not done immediately is useless. He has also ex- 
perimented with the numerous herbs, concoctions of 
which are used, but the results have been negative in 
every case. Many of these remedies have been used 
with apparent success simply because only 25 per cent 
of snake bites are fatal. 

In order to carry on these experiments a number of 

snakes were neces- 
sary. To catch 
them Dr. Vital 
chose a lasso in- 
vented by Dr. Lutz, 
of this city, which 
consists in a strap 
which passes 
around the end of 
a stick and under a 
metal bridge to 
which a cord, a lit- 
tle longer than the 
stick, is attached. 
The strap when 
loose furnishes a 
noose which can be 
slipped over the 
head of the snake, 
and on being 
tightened, secures 
the head of the 
snake against the 
stick. This is the 
method used both 
to catch wild 
snakes and those 
in captivity when 
their poison is to 
be extracted. Hav- 
i n g caught the 
snake the assistant 
grasps it behind 
the head, and the 
doctor, with small 
pincers, pries open 
its mouth, pushes 
the membrane from 
the fang, and 
seizing its head, 
with thumb and 
forefinger on the 
poison - p r oducing 
glands, presses out 
the clear liquid in 
drops. This liquid 
is then evaporated 
at 38 deg. C. or in 
the sun and is 
ready for solution 
when necessary. 

"The poisonous 
snakes of Brazil," 
says Dr. Vital, "be- 
long to about twen- 
ty species and 
these to two fam- 
ilies, Crotalidfe and 
Elapidte. The fam- 
ily of the Crota- 
lidce is without 
doubt the more im- 
portant, because it 
includes almost all 
the species the 
bites of which are 
either serious or 
fatal. The Crota- 
lidse belong to the 
sub-order of Soleno- 
glyphs. In the anterior part of the upper maxillary 
there is, on each side, a tooth much larger than 
the others, curved and capable of movement, which 
is the poison fang. It is jointed to the upper 
maxillary in such a way that it lies against the roof 
of the mouth when the snake is in repose, but when 
in the- act of biting it assumes a vertical position. 
The tooth has a canal which leads from the poison 
gland to an oval opening near the end of the 
tooth. 

The learned naturalist George Albert Boulencer, of 
the British Museum, classifies the Brazilian Crotalidse 
in two genera, the genus lachesis and the genus 
erotalus, and the only species of crotalus is the Gro- 
talus horridus or rattlesnake. This is abundant both in 
the northern and southern parts of Brazil." The poi- 



son extracted from rattlesnakes is a dense and milky 
liquid, slightly acid and white when dry, while the poi- 
son from lachesis is yellow. "The quantity furnished 
(to make a somewhat free translation from articles 
published by Dr. Vital in the Revista Medica de Sao 
Paulo) depends, among other circumstances, on these 
three principally — the size of the snake, its physiolog- 
ical condition, and the period of inertia or the time 
elapsed since it last bit. As to the first, we find what 
we would expect, that the larger the snake the better 
developed are its poison glands; as to the second, 
when the serpent is sick, the quantity of poison di- 
minishes or disappears entirely, and as to the third 
point, experience has shown that at least ten or fit- 
teen days are necessary for the production of a normal 
quantity of poison. The amount of poison varies, 
moreover, from time to time, but the average has been 
found to be about 0.04 grammes of dry poison or nearly 
four times that weight of liquid. 




FORCING OUT THE SNAKE POISON ON A WATCH CRYSTAL 
BY PRESSING ON THE POISON-SECRETING GLANDS. 




GRIPPING THE SNAKE. 

Dr. Vital says that the poison from rattlesnakes is 
much more virulent than that of other species that he 
studied, but that the manner of introducing the poison 
has great influence on the rapidity with which it takes 
effect. Introduced in the veins, all poisons take effect 
much more quickly than when injected hypoder- 
mically. 

Various other scientists have studied not only means 
of cure, but means of rendering animals and persons 
immune. Sewall in 1887, Kaufman in 1889, Calmette, 
Physalix and Bertrand in 1894 succeeded in making 
small animals immune by repeated injections of very 
small doses of poison. The brilliant study of Behring, 
Kitasato, and Roux of the preventive and curative 
properties of the serum from animals immune to diph- 
theretic toxine opened new horizons to experiment. 
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As a matter of fact, the verification of identical prop- 
erties in the serum of animals immune against snake 
poison was made almost at the same time by Calmette, 
Physalix, and Berthand, these experimenters arriving 
at the conclusion that it was possible to obtain a 
serum sufficiently active against snake poisoning by 
following a process analogous in the preparation of 
the animals which furnished the serum. Calmette 
makes the animals immune by injecting continually 
increasing doses of poison with continually decreasing 
doses of hypochlorite of calcium. Dr. Vital does not 
use hypochlorite nor any substance which neutralizes 
the effect of the poison, but commencing with infi- 
nitely small doses of the poison in a salt solution of 
7 to 1,000 succeeds, in the course of a year, in render- 
ing animals not only immune, but capable of receiving, 
at one time, doses of poison that would kill one hun- 
dred animals of equal weight. One of the illustra- 
tions shows a horse that has been made immune in 
this way and is now receiving 100 milligrammes a 
day. 

While repeating the experiments of Calmette and 
while using his serum, Dr. Vital found it to be inef- 
fective, much to his surprise, and on further experi- 
ment, made the important discov- 
ery that there are two classes of 
snake poison, the bothropic and the 
crotalic, the first belonging to the 
genus lachesis and the second to 
the genus crotalus. With these he 
made two types of serum, the anti- 
bothropic and the anticrotalic, each 
of which is effective only in bites 
of snakes of the same class as that 
which produced the serum. This 
important discovery explained, 
therefore, the ineffectiveness of the 
serum of Calmette which is taken 
from animals made immune by 
poison from snakes cf India. In 
order to produce a serum of univer- 
sal efficacy, Dr. Vital mixes equal 
parts of the other two serums and 
calls it anti-ophidic. The animals 
which furnish the serum receive in- 
jections of poison every other day 
in the manner shown by the illus- 
tration, and the extraction of the 
serum is made twice a month, 3,- 
600 grammes of blood being drawn 
each time. The horses and mules, 
of which there are eighteen for pest 
and twelve for snake serum, are 
kept solely for this purpose and are 
not used otherwise. The serum is 
separated from the coagulum by a 
process invented by Dr. Vital, a 
process by which the quantity is 
much larger than in the ordinary 
processes of separation. 

The efficiency of the serum has 
been proved repeatedly on animals 
in experiments, some of which the 
writer has witnessed. Side by side 
with a rabbit that died in forty-five 
seconds was another that received 
a mixture of a quantity of poison 
equal to that used in the first in- 
stance and the proper amount of 
serum. This rabbit showed no ef- 
fects. One dove received enough 
poison to kill it in about an hour 
and another an equal amount, but 
soon after the proper amount of 
serum. The first died and the sec- 
ond lived. An infinite number of 
similar experiments have been 
made, always with results almost 

mathematical in their accuracy. Besides these experi- 
ments, Dr. Vital has now a history of persons bitten 
in which the serum has been successfully applied. 



THE MOUNT PILATUS RAILWAY, SWITZERLAND. 

BY EMTLE GUARIltl. 

Notwithstanding that there are few assertions that 
can be made without fear of contradiction, there is 
one nevertheless that is undeniable and undenied, al- 
though the beautiful may be what pleases and its con- 
ception may consequently vary with taste, and that is 
that Switzerland is a beautiful and picturesque coun- 
try. This is not the opinion of the Swiss alone, who 
are proud of their lakes and -mountains, but of the 
tourists who come annually from all parts of the 
world to visit the country. Every one finds it beauti- 
ful because every one finds in it what pleases and 
interests him, and this includes the technical man, as 
well as the artist, the geologist, the botanist, the man 
of active life who comes to obtain rest, and the person 
of leisure who comes because it is the fashion. 

Among the innumerable sites that are annually vis- 
ited by the tourists who travel in Switzerland, Lu- 
cerne, that classical resort of foreigners, is, with its 
lake and remarkable surroundings, assuredly the most 
picturesque. But, just as one cannot claim to have 
seen Switzerland without having made the ascent of 
some one or other of its mountains, just so he cannot 




A great figure in the press world of Paris has passed 
away, according to the Westminster Gazette, in the 
person of M. Hippolyte Marinoni. He was the in- 
ventor of the printing presses which bear his name. 
As a lad, he was of a mechanical turn. His parents 
apprenticed him to an engineer in the Rue d'Assas. 
He brought out the first flat-bed four-cylinder printing 
machine, and later, in 1872, his celebrated rotary. 
Meanwhile he had become manager of the Petit Jour- 
nal, of which the editor at that time was the distin- 
guished publicist Emile de Girardin. The great success 
of the Petit Journal was due to the "Marinonis," which 
printed, folded, and cut the papers at the rate of forty 
thousand an hour. Then a color printing machine 
was invented by M. Marinoni and thus the well-known 
illustrated supplement of the Petit Journal became 
possible. M. Marinoni was of the thorough type of 
self-made man — a little rough externally, but with a 
heart of steel. 



The Car on its Journey Through Wolfort Gorge. 
THE MOUNT PILATUS RAILWAY. 

say that he has seen Lucerne unless he has ascended 
Pilatus, which, of all the mountains of Switzerland, is 
the most celebrated by the writings of which it has 
been the object, by the splendid panorama there un- 
folded to view, by the sea of fog that is sometimes 
seen forming there, by the magnificent spectacle pre- 
sented to the spectator when he is on the top of the 
mountain, by the terrible legend of the damnation of 
Pontius Pilate, and, finally, by its meteorological leg- 
end, which has it that when clouds occupy the summit 
it is a sign of fine weather, and, when they are situ- 
ated half way up, it is a sign of rain, a fact expressed 
in the country by the following archaic stanza: 
"Quand Pilate a son chapeau, 

Dans le pays il fait beau; 

Mais quand il ceint son epe\ 
Gare 1'ondfie." 
Formerly, when the ascent of Pilatus was made (an 
event that for centuries could not take place without 
a special permit for fear that the visitor might disturb 
the soul of Pilate and let loose a scourge upon the 
country, but in reality because certain lakes had for 
a long time been the refuge of a pagan cult), it was 
made by following a steep footpath that started from 



Alpnach-Staad and ended at the summit. It is this foot- 
path that the Mount Pilatus railway follows for quite 
a long distance. But, while the modest footpath ac- 
comodates itself to all the capricious meanderings of 
the slope, the railway goes straight to the top, boldly 
crossing narrow passes and ravines, and traversing 
walls of rock that seem to bar its passage. 

When the tourist leaves his conveyance at Alpnach- 
Staad, he finds himself at the lower station of the 
rack railway that runs to the summit. He is then at 
about 1,450 feet above the level of the sea. The car 
is there, inclined upon the track, the gradient of which 
is already 36 per cent. The locomotive and the car 
form a single vehicle. The car is divided into four 
compartments, placed one above another, and each 
accommodating 8 passengers. Its lower part is occu- 
pied by a water tank having a capacity of 100 gallons. 
The axles are arranged in such a way that curves of 
very small radius may be taken despite the distance 
apart of the axles, viz., 20 feet. Pour pairs of cog 
wheels, two in front and two behind, serve for the 
propulsion, running, and braking of the vehicle. 
Rings that embrace the head of the rails prevent the 
car from being blown from the track in a gale or from 
running off because of ice or snow 
that may exist upon the roadbed. 
The boiler, which is of the tubular 
type, is 6 feet in length, has a heat- 
ing surface of 225 square feet, and 
employs a working pressure of 12 
atmospheres. It is placed at right 
angles with the axis of the track, 
in order to prevent the various gra- 
dients from producing fluctuations 
in the level of the water. The aver- 
age gradient is 38.1 per cent; the 
minimum, 19.2 per cent; and the 
maximum 48 per cent. The engine 
cylinders are 8.75 inches in diame- 
ter, and the piston stroke is 12 
inches. The normal speed of the 
trip is a little over three feet a 
second. The dead weight is 9.6 
tons, and the load with 32 passen- 
gers, 2.4 tons. The locomotive is 
of about 70 horse-power. The brak- 
ing arrangement has naturally been 
very carefully looked after. It con- 
sists of a compressed-air brake, an 
automatic brake, and two friction 
brakes. The suspension of the ve- 
hicle is assured by a system of 
four pairs of elliptic springs com- 
bined with spiral ones. The play 
of the car is prevented by safety 
stops, so that the vibrations are no 
greater than they are in an ordi- 
nary well-suspended train. 

Such, then, is the singular, but 
powerful engine, constructed by 
the Winterthour locomotive works 
of Switzerland, that daily traverses 
the 5,400 feet which separate the 
Alpnach-Staad station from that of 
Pilatus-Kulm, which is at an alti- 
tude of 6,800 feet. This altitude is 
reached by means of a track of 15,- 
150 feet in length, constructed by 
MM. Lacher and Guyer-Preuber, of 
Zurich. Prom the edge of the lake 
to the top of the mountain, the sub- 
structure consists of solid masonry 
covered with large granite flag- 
stones. The track itself, which is 
all of iron and steel, is solidly riv- 
eted, once in every three feet, to 
the underlying masonry. The bed 
for the rack is placed between the 
two rails, which it slightly exceeds in height. At- 
tached to each side of it is a steel rack with which 
engage horizontally, on the right and left, the four 
cog wheels of the vehicle. Numerous bridges had to 
be constructed under most difficult conditions, and yet, 
in spite of that, the Pilatus railway, its rolling stock, 
stations, and shops, cost but $380,000 and took but 
four hundred days to finish. The track in the first 
place traverses plains bestrewed with wooden build- 
ings, and then reaches the gorge of Wolfort, at an ele- 
vation of 2,950 feet, which it crosses by means of a 
bridge constructed with surprising boldness. This 
bridge, which is entirely of dressed stone, is within 
the radius of 260 feet uniformly adopted for the curves 
of the track. Its span is 75 feet. The railway after- 
ward enters Wolfort tunnel, 145 feet in length, and 
then climbs the Risleten, the gradient of which is 48 
per cent. In order to cross this critical place, it be- 
came necessary to employ a number of hurdles and 
piles, and to construct subterranean vaults, as well as 
huge sustaining walls. Continuing the ascent, the 
tourist reaches a wild region intersected by the two 
Spycher tunnels, 167 and 318 feet in length. Upon 
leaving the upper tunnel, after a magnificent view of 
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the lake Quatre Cantons and the Righi, the traveler 
leaves the forest region and reaches Aemsigenalp at 
an altitude of 4,590 feet, a charming place provided 
with an inn and a small wooden structure containing 
two pumps of small size, but great power, which fur- 
nish drinking water to the two hotels situated at about 
2,300 feet higher up in a rocky and arid region. The 
train, after taking a supply of water for the second 
time, traverses one of the most pleasing regions of 
Mount Pilatus, and then reaches the huge and fantastic 
blocks of the Mattalp, whence the view embraces a 
magnificent panorama of the Matterhorn, the enor- 
mous mass of the Esel, and the ridge that connects 
these summits. The railway then reaches the region 
of bare rock, describes a curve toward a point of 
the southeast ridge, and then climbs the wild escarp- 
ment of the wall of the Esel. It is difficult to imagine 
a bolder direction line. At an altitude of about 6,230 
feet, four tunnels of 144, 180, 148, and 36 feet here and 
there pierce the colossal mountain sides. Between the 
two upper tunnels, there unfolds the panorama of the 
Bernese Alps. The railway then begins its last climb 
up a 48 per cent grade, and reaches the Pilatus-Kulm 
station at about 6,800 feet altitude. The mountain 
falls perpendicularly upon the charming country of 
Lucerne, beyond which we discover a vast extent of 
hills and valleys strewed with blue lakes, cities, and 
villages, and numerous rivers which, between the low 
eminences, shine like threads of silver. There are 
two hotels to receive the tourist, who, from their ter- 
races, obtains a magnificent view over the lake of 
Quatre Cantons, which appears in such splendor that 
one does not know what to admire the most, the dark 
azure of its waters, or the variety of the sinuosities 
that they form. In order to complete the attraction 
of Mount Pilatus, the railway company has undertaken 
the construction of the road which is the most singular 
in Europe, and that is the Tomlishorn road running 
from one of the hotels to the peak of the Tomlishorn 
along the most abrupt of the walls of rock, and ending 
at a platform whence may be enjoyed a scene such as 
Switzerland alone is capable of presenting. 

But here we are far from the railway, about which 
we have not much further to say, however, unless it 
be to speak of the intrepidity of the Italian laborers, 
who, sometimes suspended by ropes along perpendicu- 
lar walls of several hundred feet in height, were em- 
ployed in the construction of the railway, and, finally, 
to give the number of the travelers furnished by the 
last annual statistics and which amounted to a total 
of 44,231, 520 of whom were Americans and 12,011 Eng- 
lish. The success of the road is easily explained. The 
traveler who is not very familiar with mountainous 
countries and with ascents finds himself here carried 
gently and without fatigue to the summit of one of 
the most celebrated mountains of Switzerland, and 
preserves a deep impression and lasting remembrance 
of the spectacle that unfolded under his eyes and of 
the gigantic work that permitted him to see it and 
that attests both the genius of man and of nature. 



THE MERCURY VAPOR LAMP FOR PHOTOGRAPHIC 
WORK. 

(Continued from page 108.) 
the illustration, Pig. 2, shows the frame lowered to 
the floor and being used as a printing lamp. Mr. Pratt 
states that he has made sittings at night with this 
equipment in the astonishing space of one second. The 
prints are made with the same light in from 2% to 10 
seconds, according to the density of the negative, and 
the light only barely heats the negative, but not enough 
to damage it in the least. These lamps are construct- 
ed of glass tubes having metal sealing-in wires at 
each end. These wires lead the current to the elec- 
trodes, one of which is of mercury, and the tubes are 
exhausted to a high degree by means of a vacuum 
pump and sealed off, preventing any escape of the 
vapor which fills the tube. 

It is claimed that these mercury vapor lamps pro- 
duce the most efficient electric light known, the cur- 
rent consumption being about 0.4 watts per spherical 
candle and, under favorable circumstances, it is stated 
as low as 0.3 watts per candle-power. Three ordinary 
32-candle-power incandescent lamps required as much 
current as a mercury vapor lamp of 750 candle-power 
and the efficiency is therefore more than seven times 
that of the incandescent lamp and about double that 
of the arc lamp. 

As the vapor is inclosed under a vacuum there is no 
consumption of the light-giving element and, therefore, 
this type of lamp requires no trimming. 

The mercury vapor lamp produces a light which is 
seemingly pure white, but is entirely lacking in red 
rays or nearly so, thus making it entirely unsuitable 
where the accurate determination of color values is 
necessary. The mercury vapor lamp operates with 
absolute steadiness and without noise and is said to 
be the most desirable form of light for factories, ma- 
chine shops, and work-rooms of architects and 
draftsmen, as well as for all classes of photographic 
work. 

The light of this lamp is composed to a very large 



extent of chemically active or actinic rays and is, 
therefore, a perfect substitute for daylight for all sorts 
of photographic processes. By the use of this lamp 
the studio for portrait photography may be located in 
any part of a building and the operator is entirely 
independent of weather conditions. The photographer 
can devote his attention entirely to the artistic ar- 
rangement of lights and shadows, as the time of ex- 
posure is constant at all times. The same equipment 
for the mercury-lamp skylight can be utilized for 
printing of all kinds with great satisfaction. The 
mercury lamp is of such shape that it is particularly 
well adapted for mechanical blue-printing with glass 
cylinders and revolving drums being, it is claimed, 
many times more efficient than the focusing arc lamp, 
while for photo-engraving work lamps of this type 
consuming eight amperes are said to do the work 
more quickly than arc lamps taking three times this 
amount of current. 
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steam mill runs so fast that more heat is generated 
in the grain, which "kills" the grain, as millers say. 
On the other hand a water-driven mill operates at a 
lower speed and the quantity of heat generated is less. 
It all depends upon the speed. 
Danbury, N. C. J. Frank Martin. 



Ground Corn. 

To the Editor of the Scientific American: 

I beg leave to take exception to the statement made 
in the Scientific American of to-day by Mr. A. W. 
Dennis, that corn ground by steam will heat, whereas, 
if ground by water power, it will not. I know, from 
several years' experience as a practical miller, that 
clamp grain ground by water power will heat if left in 
large bulk or even in as small a receptacle as a flour 
barrel, and that large bins full of meal from dry 
corn are safe even if ground by steam. 
Worcester, Mass., July 30, 1904. W. H. DeLong. 



Corn Grinding. 

To the Editor of the Scientific American: 

I noticed, in reading the article of Albert W. Dennis, 
on page 78 of the July 30 number of the Scientific 
American, the statement that corn ground in a grist 
mill that is run by steam will generate so much heat 
within itself, or acquire the heat in some way from 
the machinery, that it will burn and spoil if left in 
large bulk after being ground, but that corn ground 
in a mill operated by water will not heat itself or be 
affected in this way. 

Mr. Dennis has been misinformed. The facts are 
these: Corn ground on a stone operated by water will 
heat and spoil just as quickly as a mill operated by 
steam power, and meal ground under the same condi- 
tions by water or steam will heat, if piled up, until 
after the grinding heat is out, then it is not safe to 
leave a very large amount piled up longer than a few 
days at a time. Meal ground on a dull stone will 
heat quicker than meal ground on a sharp stone. The 
kind of power does not make any difference with the 
heating of the meal, as any miller can tell him. 
Macedon, N. Y., August 2, 1904. Edwin Youngs. 



Pressmen and Electricity. 

To the Editor of the Scientific American: 

I have read the article of Mr. A. W. Dennis, of Sa- 
lem, Mass., on "Are Pressmen Affected by Electricity 
from a Belt?" and was much interested. I would be 
very glad to give him my experience and observations. 

The kind of electricity spoken of is static or friction- 
al and is the same as lightning. It is generated by the 
friction of two unlike non-conducting substances. Its 
cause in this case is the friction of the belts and pul- 
leys, and it exists as a charge on the surface of the 
belt. 

By consulting a standard work on electro-therapeut- 
ics, we And that static electricity is used much in 
treating nervous affections and that it requires care 
and skill to apply it so that the effects will not be 
injurious. There is no doubt that this treatment 
is beneficial to the nervous system when it is applied 
correctly, with reference to quality and quantity. The 
charge from a belt is irregular and varies constantly 
and we find that electricity applied in this manner 
injures the nervous forces. A person when subjected 
to the influence of a current or series of discharges 
for any length of time becomes numb and his breath- 
ing and pulse slow down considerably, even if the 
current is so mild as to cause no annoyance. 

Once I had an opportunity to remedy a case of this 
kind in an electrical plant. The main shaft was 
driven by two wide belts and anyone passing near 
them invariably received a severe shock, which was a 
constant inconvenience. This discharge may be ef- 
fectively prevented by running wires from any water 
or gas pipes in the building and fastening the ends 
near the belt, or they may be allowed to touch the 
belt. This allows a path for the discharge and proves 
an effective remedy. 

With reference to steam and water ground corn 
meal, it is my impression that the difference in qual- 
ity depends upon the speed in each case, which neces- 
sarily governs the friction. The machinery of a 



Electricity and Lathe Work. 

To the Editor of the Scientific American: 

In reply to the interesting letter from Mr. Albert W. 
Dennis, published in a recent number of the Scientific 
American, I take the liberty of imparting the follow- 
ing bit of information: 

While engaged in the manufacture of certain staple 
articles, about eight years ago, I had occasion to do 
considerable lathe work. The lathe upon which I 
worked had a twisted belt which was always strangely 
charged with static electricity, so much so in fact, 
that tufts of dust would cling to the leather. The 
belt would readily suck the oil from a spoon and 
wire-draw it into hair-like strings which would en- 
circle the belt. Before this experience I had been a 
sufferer to a marked degree from nervousness or ex- 
cessive nerve tension, but soon after I began my lathe 
work I felt a change for the better, though, I must 
admit, accompanied by a slight falling off in muscular 
vim. During the past year I found that after using a 
large Holtz static generator, with which to carry on 
experiments, considerable ozone was liberated. The 
gas would fill the room in a short time, so that my 
health became powerfully affected, causing pains in 
the thorax, and general distress, which fresh air 
seemed to relieve. If there are frequent discharges 
from Mr. Dennis' belts it is quite probable that a man 
working near them would in time become affected. 
More ventilation would be needed in the press-room, 
or else the press itself should be grounded. While the 
presence of an excess of ozone in the air, owing to its 
superiority to oxygen, may cause undue nervous ten- 
sion and a subsequent reaction, I believe that a 
nervous system of ordinary tone would in time be- 
come affected and finally succumb, because of a con- 
tinued form of electro-catalytic action on the highly 
sensitive animal tissue. Albert P. Shore. 

Brooklyn, N. Y„ July 30, 1904. 



Mosquito Extermination Again. 

To the Editor of the Scientific American: 

In a letter published in your correspondence column 
recently I find the following: 

"No doubt if the malarial mosquito could be exter- 
minated there would be an end to the propagation of 
malaria through this means, but it is not claimed, I 
understand, that the mosquito can, of itself, propagate 
the disease. It must first have had access to an in- 
fected person." 

The mosquito theory as outlined above is an un- 
proved hypothesis. It is true that the plague of mos- 
quitoes was minimised by kerosene distribution in 
their breeding places, at Havana, and that yellow 
fever did not appear that season. But neither did it 
visit Santiago, Cuba, where the mosquitoes ran riot 
as usual. In Italy, when the "mosquito theory" start- 
ed, the malarial insect was found abundantly, but no 
malaria existed, or vice versa. But, granting that 
there is some foundation for the theory of infection, 
it is evident that the insect procures its poison from 
the water where it was born, principally wet regions 
and shallow wells. If a microscopic quantity of poi- 
son from mosquito bites can produce malarial fever 
what must the ravage be when the polluted water is 
used, in large quantities, for drinking purposes? 

In my opinion there is no such thing as malaria 
(bad air), in any habitable place. It is malaqua, not 
malaria, that causes the fever. I have known men 
and women to dwell in swamp regions, traditionally 
unhealthy, and maintain superb health simply by 
drinking pure artesian water and avoiding shallow 
well water. The Roman fever, in Italy, has practically 
vanished from the Eternal City since the establish- 
ment of new water supplies. Still blows the air of the 
Campagna upon Rome, but it brings no fever on its 
wings. 

Killing, exterminating mosquitoes is a desirable 
thing for human comfort, but if every mosquito on 
earth were slain, the "malarial" (so-called) fever 
would continue as long as people drank polluted water 
and contaminated milk. 

The "malarial" superstition dies hard, but it has 
not the potency it once possessed. Once the human 
mind generally understands that malaqua and not 
malaria is the enemy, the mosquito plays a very small 
fiddle in this problem. James R. Randall. 

Augusta, Ga., August 1, 1904. 



About 8,400,000 gallons of water are evaporated daily 
from the salt ponds in Utah when the pumps are oper- 
ated ten hours a day during June and July. In August 
the salt harvest begins, and the yield is at the rate 
of 150 tons per inch per acre. Utah produces annually 
nearly 60,000 tons of salt. 
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SPEED TRIAL OP THE BATTLESHIP "OHIO." 

The battleship "Ohio," built by the Union Iron 
Works of San Francisco, received her speed trial at 
Santa Barbara, California, on Saturday, the 30th of 
July. Her actual record fell slightly below the re- 
quirements of an 18-knot speed, but it is thought prob- 
able that when allowances have been made for the 
tide it will be found that she made fully 18 knots and 
maybe a trifle more. The course lay from the Santa 
Barbara Lighthouse to a stake-boat 
36 miles up the coast, and return. 
On the first leg of the course the 
"Ohio" fully met requirements, 
rounding the stake-boat with half a 
minute in her favor, but on the re- 
turn both wind and tide were 
against her, and she lost a minute 
and a half. The trial was attended 
by Rear Admiral Whiting, who was 
the government's representative on 
board, and the builders were repre- 
sented by Capt. Porsythe. The 
"Ohio" will probably be given an- 
other trial soon, when she is expect- 
ed to make a better showing. 

The battleship "Ohio" is one of 
the three powerful battleships of the 
"Maine" ' class, authorized by Con- 
gress on May 4, 1898. Although she 
was the first of her class to be 
launched (in May, 1901), she fell 
behind her sister ships the "Maine" 
and the "Missouri," which are both 
in commission, the former since De- 
cember, 1902. The contract date of 
completion of the "Ohio" was origi- 
nally set for June 5, 1901, so that 
she is over three years behind her 
contract. 

The addition of the "Ohio" to our 
navy will greatly strengthen our po- 
sition in the Pacific, for she belongs 
to the most powerful class of battle- 
ships we possess. It will be recalled 
that it was at first proposed to build 
these vessels on plans very similar 
to the "Alabama" class of battle 
ships, which have a speed of about 
16 knots per hour, or at least two 
knots below the average speed of 
foreign battleships. Owing to the 
storm of protest aroused by this 
proposition, it was decided to in- 
crease the speed of these vessels to 
18 knots. Increased ■ speed required 
the addition of twenty feet amid- 
ships to allow for the increased 
motive power necessary. This also 
made room for two more 6-inch guns in the broadside 
battery, and a larger coal capacity. The "Ohio" has a 
length of 388 feet, and a beam of 72 feet 3 inches, 
with a draft of 25 feet 6 inches. Her displacement 
when fully equipped for service and carrying her 
normal supply of 1,000 tons of coal will be 12,500 tons, 
an 1 her full load displacement will be 13,941 tons. 
The normal displacement of the "Maine" is 12,300 
tons, and of the "Missouri" 12,240 tons. The "Ohio," 
like the "Missouri," is equipped with Thornycroft 
boilers and twin-screw vertical triple-expansion en- 
gines. The "Maine," it will be recalled, is fitted with 
Niclausse boilers. The main armament of the "Ohio" 
consists of four 12-inch guns and sixteen 6-inch guns, 
and she is equipped with two submerged torpedo tubes. 
The armor of 
the "O h i o" 
consists of a 
water-line belt 
of Krupp steel, 
11 inches thick 
at the top and 
7% inches at 
the bottom. 
The turrets 
containing the 
12-inch guns 
have a thick- 
ness of 12 
inches, and the 
6-inch guns 
are protected 
by 8 - i,n c h 
armor. The 
p r o t e c t ive 
deck is cover- 
ed with 3-inch 
plate forward 
and 4 - i n c h 
plate aft.'. All 
the joiner 
work above 
the protective 
deck is of fire- 



proofed wood, and, whenever possible, light metal is 
used for gangways, bridges, and the like, so as to 
make the vessel thoroughly fireproof. The "Ohio" 
will have a complement of 699 officers and men. 

■ ^ « * > ■*• 

STRANGE SIGHTS IN THE FAR NORTH. 

BY ARTHUR INKERSLEY. 

The long winter, the short summer, and the ex- 
treme cold are the conditions which are responsible 




DECK OF THE " OHIO." 

for most of the strange things to be seen in the Klon- 
dike. In temperate or hot countries the process of ex- 
tracting gold from a placer deposit is extremely simple 
— if the gold is there. A pick, a shovel, and a pan 
or rocker are all the implements the gold-digger needs 
on an Australian, South African, or Californian gold 
field, and, if the nuggets are large enough to be taken 
out by hand, the first two will suffice. But in the 
gold-bearing region of Alaska and the Northwest Ter- 
ritories, the extraction of alluvial gold is by no means 
so easy a process. Most of the placer deposits in that 
ice-bound region are in a frozen condition, and it is 
this fact that makes the extraction of the yellow 
metal there, as in Siberia, so laborious. After the 
miner has dug down to the depth of only one foot in 




THE " OHIO " MAKING SEVENTEEN AND THREE-QUARTER KNOTS. 



many places, and in others to a depth of two feet be- 
low the surface, he strikes ground that is frozen solid 
and that remains so both summer and winter. Heat 
must be applied to soften the frozen ground before 
the digger can work it. "Burning down" through the 
frozen ground has been practiced for a long time in 
the gold fields of Siberia, where similar conditions 
exist. The process is conducted as follows: Over 
the prospect shaft, which generally measures three or 
four feet by six feet, a wood fire is 
made, the heat of which melts the 
soil to a depth of a few inches, or 
sometimes of a foot or more. The 
softened earth is shoveled out, an- 
other fire is built, and the operation 
is repeated until the gold-bearing 
stratum is removed. The fact that 
the material dug out of the pit must 
be hoisted to the surface by a bucket 
and windlass renders the process of 
sinking a shaft so slow and tedious 
that it taxes to the very utmost the 
patience and endurance of the most 
industrious miner. The better half 
of a season may be spent in "burn- 
ing down" two or three prospect 
holes. The work is done chiefly 
during the winter, and the vertical 
prospect shafts are often united by 
lateral burning and picking. Not 
only is the work of tunneling 
through the frozen ground hard and 
tiresome, but the eager gold-seeker 
runs the risk of perishing, like a 
rat in a hole, from asphyxiation by 
the noxious gases generated in the 
process of burning. Many attempts 
have been made to devise a better 
method than wood-burning, the 
most successful of them being to 
thaw the ground by steam. 

The first prospect in what seems 
to be a likely location is made with 
the gold-pan. If "colors" appear at 
first in small quantity and increase 
as bed-rock is approached, . the pros- 
pector generally decides to take up 
the location. If a pan of the gravel 
when washed shows a few cents of 
gold, the claim is likely to turn out 
a valuable one. To use a gold pan 
properly requires some skill, the 
slow, rotary movement which pro- 
duces the best results being very 
tiring to the wrist; while the rough 
motion adopted by some miners, 
either through inexperience or from 
a desire to make the work less 
fatiguing, causes the loss of some of the gold, whioh 
escapes in the washing. 

The miners, while digging prospect-holes in the 
Klondike region, have found from time to time bones 
which indicate that the animals inhabiting the Yukon 
region in prehistoric times were very different from 
those living there at the present day. In some of 
the creeks in the Klondike region great ivory tusks, 
evidently from an animal similar to the elephant or 
mastodon, have been discovered. The tusks vary in 
length from three to eight feet, some of the largest 
being ten to twelve inches thick. Though these re- 
mains are interesting scientifically, they are of no 
commercial value except as curiosities, the ivory hav- 
ing turned yellow from age and the long, severe frosts 

having crack- 
ed it so badly 
that it is of no 
use in the 
arts. These 
tusks are al- 
ways found 
close to bed- 
rock, buried 
beneath the 
frozen gravel 
at a depth of 
ten to sixty 
feet. The min- 
ers bring them 
up to adorn 
their cabins. 
The tusks are 
much curved 
and on the un- 
der side are 
worn away, 
giving the im- 
pression that 
the great ani- 
mals to whom 
they belonged 
fed on moss or 
s w a m p » 
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A Glimpse Down The Shaft. 



" Burning-in " with a Wood Fire. 
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Team of Malamute Dogs and U. S. Mail Carrier on the Frozen River Yukon. 



Panning Out. 




" Mushing." 



Prospector and His Pack Dogs. 
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Thermometer Registering 68 Degrees Below Zero. 

STRANGE SIGHTS IN THE FAR NORTH. 



Remains of a Mammoth's Skeleton. 
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grass and that the tusks slid along the surface In 

front of them as they moved. The mammoth remains 
shown in the photograph were found in the bottom 
of a mining shaft, 55 feet deep, on the Hunter Creek. 

During the winter, when the river is closed to navi- 
gation, the native dogs of Alaska and the Northwest 
Territories furnish the principal means of travel. By 
the aid of teams of dogs harnessed to sleds, prospectors, 
mail-carriers, and others have accomplished long jour- 
neys that would have been impossible without them. 
In the fall, when the frost has begun to bind land 
and water in its icy grip, the gold seekers start in to 
carry their winter supplies up to the mines, and for 
this work dogs are indispensable. Teams of five, six, 
or more dogs are attached to sleds and draw heavy 
loads over the snow or the frozen surface of the rivers. 
During the summer the dogs generally have an idle 
time, but occasionally the miners, finding themselves 
short of some supplies, fasten pieces of sacking on the 
dogs' backs and load small packs on them. The 
weight of the pack varies according to the size and 
strength of the dog and may be as little as ten pounds 
or as great as forty to fifty pounds. The dogs pick 
their way through the swamps and arhong the rocks, 
showing by their carefulness that ther are quite aware 
of the damage a bad fall might do to their packs. 
During the working season the dogs are fed on dried 
fish, the Indians near the mines doing quite a good 
business in summer catching salmon and drying it 
for use during the following winter. The price of sal- 
mon varies from about ten cents to a dollar per fish. 
A dog under ordinary circumstances eats two pounds 
of salmon per day, but if the fish cannot be obtained, 
is fed on bacon and rice cooked together, of which 
three to four pounds are required to feed him each 
day. It is the custom to feed the dogs only once dur- 
ing the twenty-four hours, and at night, as a dog, 
after he has been fed, becomes disinclined to work. 
Some few miners, kindlier than the rest, give each 
dog a small piece of fish at noon, but most men feed 
them only at night, giving them all they can eat at 
that time. 

Specially-constructed instruments are necessary to 
register the extremely low temperatures of winter in 
the Par North, the ordinary mercurial thermometer 
becoming useless at 40 deg. below zero, as the mercury 
freezes at that temperature. In the early days of 
Dawson the only trustworthy thermometers in the 
camp were the property of the captain of the North- 
west Mounted Police at the barracks. They were 
manufactured especially for recording very low tem- 
peratures. The minimum temperature registered dur- 
ing the winter of 1897-8 was 72 deg. below zero in a 
rather exposed place on the Klondike River, where the 
cold is some degrees greater than in the city of Daw- 
son. Only one of the two thermometers shown in the 
accompanying photograph is capable of registering the 
temperature of 68 deg. below zero shown by it. In 
the other the spirit, disgusted at the extremely low 
temperature, has retired into its bulb, not to emerge 
for business again until the temperature shall have had 
the decency to rise to 60 deg. or 55 deg. below zero. 
The photograph was taken in Dawson on January 
15, 1901. 



Clearing Out Space. 

BY EDGAR L. r.ARK[N. 

With a parallax of 0.021 sec. for the star Antares, as 
given by Sir David Gill, its distance in round numbers 
is one quadrillion miles. Prom photometric consider- 
ations. J. E. Gore, Scientific American Supplement, 
No. 1474, page 23622, computes the mass to be 88,000 
times that of our sun. An incredible quantity of mat- 
ter must therefore have been drawn in from all adja- 
cent space to build up its giant mass. This space 
should be, in the nature of the case, comparatively 
clear of matter. The fact is, that a wide region north 
of Antares, extending from northeast to northwest, for 
quite a distance, is about as void of stars as any known 
to the telescopist. With the 16-inch glass in this ob- 
servatory, focal length 22 feet, and with a power of 
200, many starless fields are encountered, and several 
with a wide eye-piece of power 132. These blackened 
and waste areas show no stars; or if any, they are at 
the extreme limit of vision in this splendid and pure 
mountain air. And in these dark expanses no trace of 
the delicate, pearl-white, shimmering background of 
the sidereal structure can be seen. Space is swept 
clean. The inference may be made that all the matter 
once in this wide area has been drawn in to build up 
the colossal sun Antares. And as that star is now 
in a region where there are others, a further deduc- 
tion is possible, namely, that since formation, Antares 
has drifted southward. Sagittarius and Scorpio pre- 
sent many black fields without either star or the nebu- 
lous background which lies beyond the entire visible 
universe except in these dark openings, deeps, or cav- 
erns. There are at least one hundred starless fields 
in these constellations. One typical and most beauti- 
ful example is in right ascension, 18 h, and south 
declination 27 deg. 54 min. It is jet-black as seen 
here. The edges of the sidereal cistern are clear-cut, 



as though dug in glittering sand. To the east is a 
circle of small stars, in an intensely rich region. A 
theory is possible that the cluster of suns formed 
where the cavity now is, and then moved toward the 
east. Whether the shining base, or substratum of the 
entire sidereal structure is made up of quadrillions of 
suns, or whether the whole universe is immersed in 
nebulous matter, may never be decided. But the mar- 
velous object is always visible in its majestic splen- 
dor, when the moon is absent. All nature is en- 
shrouded in a cloth of pearl, except where these rents 
appear. 

Lowe Observatory, Echo Mountain, California. 



CABINET FOR STORING PHONOGRAPH RECORDS. 

Phonograph records being ordinarily made of wax, 
are very fragile and must be preserved "with consider- 




CABINET FOR STORING PHONOGRAPH RECORDS. 

able care, and when many are to be provided for it 
becomes a matter of difficulty to do this and at the 
same time have them accessible for ready selection. 
We show herewith a cabinet invented by Mr. Edgar 
Krom, of 538 West 159th Street, New York city, which 
provides for the safe keeping of a large number of 
records. The cabinet is formed with two swinging 
doors pivoted centrally at the top and bottom. The 
inner face of each door is provided with a number of 
pins upwardly inclined, on which the records are sup- 
ported. On the upper end of each pin is printed or 
written the name of the particular record thereon sup- 
ported. The cabinet is preferably of such height as to 
furnish a convenient support for the phonograph. In 
use the cabinet will be preferably placed at sufficient 
distance from the walls of the room to permit swinging 
of either door upon its central pivots. When the doors 
are thus opened, all the pins and supported records 
may be seen, and any of the latter desired may be re- 
moved without disturbing the others. It will be seen 
that this cabinet provides for the storing of a great 
number of records in a comparatively small space, 
renders each freely accessible, and does away with 
any danger of injuring the one removed or those about 
it. At the same time it is comparatively inexpensive 
to construct, and furnishes an ornamental and con- 
venient support for the instrument in connection with 
which the record is to be used. 
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MEDICAL BATTERY. 

A convenient form of medical battery has recently 
been invented by George Francis Webb, M. D., of Gen- 
eva, Ohio, which may be conveniently carried about 
one's person. As an example of its convenient form we 
have shown the battery as carried within the sweat- 
band of a hat. The battery cells are each made up of a 




strip of felt or flannel folded over on itself and enve- 
loping a copper plate which forms the negative ele- 
ment of the battery; the positive element consists of 
a U-shaped zinc band which is slipped over the felt 
strip. A strengthening plate, also of zinc, is fitted 
under the upper arm of the U-shaped band, and to- 
gether the two zinc strips are securely riveted to the 
felt strip. The copper plate is formed with a project- 
ing stem as shown in Pig. 2, and in connecting up the 
cells of the battery this is bent up and riveted to the 
upper arm of the next cell of the series. Instead of 
binding-posts at each end of the battery, the inventor 
uses wire clips such as that shown in Pig. 3. The 
wire is bent to^ a U-shape with loops formed on one 
of the arms. The straight arm is fitted between the 
felt and the copper or zinc plate as the case may be, 
and wires are attached to the loops which also serve 
as handles for readily manipulating the device. Elec- 
trodes of the form shown are secured to the ends of 
the wires. They are made of aluminium, the metal 
being frosted so as to distribute the effect and also to 
present a neat appearance. In use the felt strips are 
saturated with a corrosive solution such, for instance, 
as salt water or water containing a small proportion 
of sulphuric acid. The current set up by the chemical 
action of the corrosive solution on the metal plates 
may then be conducted by means of the electrodes 
through the diseased organ or part. To increase or 
diminish the electromotive force it is not necessary to 
disengage the wire, for the wire clip may be moved 
into engagement with any one of the stems of the 
copper plate, as indicated by Pigs. 1 and 4. 



Calcareous Bricks in Germany. 

There are as yet no factories for the production of 
sand-lime bricks within the limits of this district, 
though many have been erected in Germany within 
the past few years. There does not seem to have been 
uniform success in the production of sand-lime bricks 
in Germany. In a recent number of the Thonindus- 
trie-Zeitung reasons for this non-success are freely dis- 
cussed, and may be summarized as follows: 

So many plants have been suddenly erected that 
bad results have grown out of the lack of proper expe- 
rience in handling, rather than out of defective equip- 
ment. The main causes, for defective products are 
inexperience in slacking lime and in mixing the mor- 
tar. Good white lime and clean, sharp sand are neces- 
sary for good results. The product is rarely spoiled 
in the mere pressing and drying. Naturally that brick 
will be best which is pressed the hardest, but the cus- 
tomary presses are entirely adequate; hence, the two 
reasons above assigned alone remain. In handling 
sand-lime bricks one frequently finds in them clods of 
clay the size of a filbert that naturally destroy their 
value, which depends upon so perfect a mixture that 
no lumps remain and every grain of sand has its coat- 
ing of lime. Imperfectly slacked lime is even more 
detrimental. The process of slacking greatly increases 
the volume of the article, and if insufficient water be 
added in the process, absorption of moisture from the 
atmosphere takes place after the brick is made, ex- 
panding it and causing seams or cracks in it. Such 
cracks may be too small for ordinary detection, yet 
the defect is nevertheless a serious one. It is best to 
use in slacking, sufficient water to produce a soft, 
mushy powder, damp enough to admit of balling, but 
the plan of allowing the mixture to rest in the bed for 
at least twenty-four hours, instead of at once feeding 
it to the press, is the safest. Little differences in 
composition are thus equalized and the mixture be- 
comes more pliable and plastic. — Hugo Muench, Consul 
at Plauen, Germany. 



MEDICAL BATTERY. 



Tiie Current Supplement. 

The current Supplement, No. 1493, opens with the 
conclusion of Emile Guarini's article on the electro- 
metallurgy of iron and steel. Many illustrations of 
plants actually in operation accompany the text. Mr. 
William R. Hill, formerly engineer of the Aqueduct 
Commission of New York, tells something of the mod- 
ifications of the plans in the new Croton Dam. Dr. 
Wiley's exhaustive paper on the results of his borax 
experiments is concluded. Mr. E. A. S. Whitford de- 
scribes a new design of reinforcement for concrete 
steel girders. The St. Louis Exposition is represent- 
ed in the number by two articles of widely different 
nature, the one on the Tyrolean Alps, the other on 
the Curtis steam turbine.. Both articles were pre- 
pared by a representative of the Scientific Ameri- 
can at the fair. "The Chemistry of Cottage Cheese" 
is the title which Mr. P. H. Hall has selected for a 
very instructive article. Mr. Charles H. Stevenson, 
whose articles on the aquatic industries have doubt- 
less attracted no little attention, writes on oil from 
the livers of sharks and related species, and on 
beaver furs. T. H. Blakesley, M.A., in an article on 
direct-vision spectroscopes, writes in a scientific 
vein. ■ His article will doubtless be appreciated at 
its true worth by students of chemical physics. The 
succession of changes in radio-active bodies is made 
the subject of some comment. 



August 13, 1904. 



Scientific American 



"5 



A MARVELOUS AUTOMOBILE RECORD— 103^ MILES 
AN HOUR. 

Decidedly extremes met when the third day of the 
Ostend automobile week commenced with a race from 
Bruges, that old-fashioned, sleepy, historic town, 
which seems to represent everything that is slow 
and long established. The spectacle of the invasion 
of motor-cars, rushing and puffing in the streets of 
this calm and ancient city of the past, seemed highly 
incongruous. The race 
started from Bruges, and 
the route to be followed 
ran to Blankenberghe 
and back. It was a trial 
for touring cars, and thir- 
ty competitors presented 
themselves. The road, al- 
though paved, is good, and 
the same route was taken 
for the return — the "route 
de pierre" as it is called in 
the country. It passes 
through a silent, melan- 
choly district intersected 
by the green waters of 
slow canals, and inter- 
spersed with windmills.. 

The following account 
of the Ostend events and 
the accompanying illustra- 
tion are from the Car: 

The great event was the mile with a standing start, 
where it was confidently expected that records in all 
the classes would fall. The cars had been carefully 
tuned up, and everything was in their favor. 

This race was open not only for the five categories 
of racing vehicles, but also for seven categories of 
touring cars, according to the price of the chassis. 
The day opened hot as usual, with a strong north- 
east wind which helped the competitors, and the re- 
sult of the day's racing was very remarkable. Records 
fell rapidly, and everything existing in this direction 
was quite wiped out. Not only were the records offi- 
cially beaten, but from calculations made on the spot, 
for the last 600 meters of the mile tremendous speeds 
were reached. It is estimated that the cars traveled 
up to 160 kilometers (100 miles) an hour. The Dar- 
racq cars were the favorites of the day, and it is to 
them that the victory fell in the voiturette class, as 
well as in the class for the heavy cars. 
Mile, Standing Start. 

A. — Motor Bicycles. — 1, Olieslagers (Minerva), 
59 2-5s. (world's record) ; 2, Seguy (Griffon), 
lm. 6 2-5S.; 3, Coppin (Red Star), lm. 16 2-5s. 

B. — Motor Cycles. — 1, Rigal (Buchet), lm. 
16 l-5s.; 2, Pillette (De Dion-Bouton) , lm. 
18s. 

C— Voiturettes — 1, Edmond (Darracq), 
lm. 1 4-5s. (world's record). 

D. — Light Cars. — 1, Hanriot (Bayard), 
56s. (world's record). 

B. — Cars. — 1, Baras (Darracq), 48 3-5s. 
(world's record; 2, Rigolly (Gobron-Brillig), 
5 l-5s.; 3, Le Blon (Hotchkiss), lm. 22s. 
Touring Cars. 

A. (chassis of less than 4,000 francs). — 
1, Gachet (Boyer), 2m. 4 3-5s. 

B. (less than 6,000 francs). — 1, Fischer 
(Vivinus), lm. 27 3-5s.; 2, Gabreau (Boyer), 
lm. 34 4-5s. ; 3, De Liedekerke (Vivinus), 
lm. 3 7 2-5s. 

C. (less than 10,000 francs). — 1, Landrin 
(Serpollet), lm. 30s.; 2, De Breyne (Dar- 
racq), lm. 33 3-5s.; 3, Poncelet (Vivinus), 
lm. 37s. 

D. (less than 15,000 francs). — 1, Laminne 
(Rochet-Schneider), lm. 18s.; 2, Finet 
(Rochet-Schneider), lm. 19 3-5s.; 3, Gregor- 
ius (Rochet-Schneider), lm. 23 2-5s. 

E. (less than 20,000 francs).— 1, Gaste 
(Automotrice), lm. 47 2-5s. ; 2, Mahieu (Au- 
tomotrice), lm. 58 l-5s. ; 3, Cordonnier 
(Mors), 2m. 12s. 

F. (less than 30,000 francs).— 1, Delesalle 
(C. G. V.), lm. 40 4-5s. 

G. (more than 30,000 francs).— 1, De Ca- 
ters (Mercedes), lm. 3-5s.; 2, De Jochems 
(Mercedes), lm. 10 3-5s. 

The interesting part of the Ostend meet- 
ing from a racing point of view came to an 
end with the flying kilometer, which took 
place between Ostend and the bridge of 
Snaaskerke. The principal event was the 
last round of the struggle between Rigolly and Baras, 
who were so close together in the other speed competi- 
tions. There were, indeed, only three competitors in 
the heavy-car class, Le Blon on a Hotchkiss being the 
third. In point of view of speed the Ostend race wipes 
out all existing records, and the victory of Rigolly, 
who covered the flying kilometer in 21 3-5 sec. at 
a speed of 166 kilometers, 666 meters an hour (that 
ip to say, 103y 2 miles per hour) upsets all calculations 



of wind resistance and leaves one to wonder to what 
fantastic figure automobile speed will take us. 

Baras was not far behind Rigolly, for his Darracq 
accomplished the distance in 22 sec, while Le Blon, 
who is gradually getting his Hotchkiss tuned up, cov- 
ered the kilometer in 25 1-5 sec. In the other classes 
the only record was obtained by Edmond on a Dar- 
racq voiturette, who covered the distance in 30 2-5 
sec. Following is the result of the different classes: 




A MARVELOUS FEAT : RIGOLLY TRAVELING AT THE 
RATE OF 103}£ MILES AN HOUR. 



The Flying Kilometer. 

(1,000 Kilos. Class).— 1, Rigolly (Gobron-Brillie), 
21 3-5s.; 2, Baras (Darracq), 22s.; 3, Le Blon (Hotch- 
kiss), 25 l-5s. 

(Light Cars.)— 1, Hanriot (Bayard), 26 4-5s. 

Voiturettes. — 1, Edmond (Darracq), 30 2-5s. 

Motor Tricycles. — 1, Rigal (Buchet), 12m. 35 2-5s. 
He finished by pushing his machine. 

Motor Bicycles.— 1, Seguy (Griffon), 36 2-5s.; 2, Cop- 
pin (Red Star), 40 4-5s.; 3, Rene (Red Star), 45 3-5s. 
Tourists' Section. 

Chassis less than £240. — 1, Gabreau (Boyer), 49 
3-5s.; 2, Fischer (Vivinus), 50s.; 3, Trentelivres (Vi- 
vinus), 50 4-5s. 

Chassis less than £400. — 1, Landrin (Serpollet), 
40 2-3s.; 2, Homback (Vivinus,), 49s.; 3, Poncelot (Vi- 
vinus), 49 4-5s. 

Chassis less than £800. — 1, Deville (Serpollet), 
40 3-5s.; 2, Mulders (Fiat), 44 2-5s.; 3, Cordonnier 
(Mors), 46 l-5s. 

Chassis less than £1,200.— Delesalle (C. G. V.), 50s. 




THE OLDEST KNOWN INHABITANT OF THE GLOBE. 

BT THE ST. LOUIS CORRESPONDENT OP THE SCIENTIFIC AMERICAN. 

Several years ago, when the son-in-law of Karl Hag- 
enbeck, the animal trainer, was looking for interesting 
specimens, he learned of the existence on the island 
of Seychelles, off the coast of Madagascar, of a giant 
tortoise, that was celebrated among the natives not 
merely for its great size — it' weighs 970 pounds — but 
for the fact that there was documentary evidence that 

it had been living on the 
earth for over 150 years 
and probable evidence that 
it was from 100 to 150 
years older than that. 
After careful investiga- 
tion, he was satisfied of 
the truth of the state- 
ment, and set about to se- 
cure the loan of this ani- 
mal (which, by the way, 
is held in the highest es- 
teem and respect on the 
island), for exhibition at 
the St. Louis World's 
Fair. Not until the strong- 
est assurances were made 
that the venerable curios- 
ity would be returned to 
the Seychelles did the na- 
tive population consent to 
part with him for his long 
vacation. We are informed by Mr. Hagenbeck that. 
when the tortoise reached this country, it was found 
that a tiny palm tree was growing from the back of 
the creature. The tortoise loves the mud, and it is 
evident that soil was washed into a deep scar on his 
back and that the seeds of the palm, mixed with the 
earth, took root and the tiny growth had thrived in 
its portable field. 

The tortoise is the longest-lived animal, exceeding 
even the elephant, which frequently exceeds one hun- 
drd years of life. The fact that 150 years ago the 
Seychelle natives began to take particular pride in this 
tortoise because of its age makes it certain that it 
must have been at least one hundred years of age at 
that time. This is borne out by the condition of the 
shell, which is a guide to determining the age. Fur- 
ther evidence is its most abnormal size. 

It possesses extraordinary lifting strength. 
While it was in its heavy cage at the World's Fair 
express office, it became impatient, and proceeded to 
break its way out. It smashed the heavy 2 by 8 inch 
timbers with ease. The accompanying snap- 
shot shows two children taking a novel ride 
upon the back of this giant sea, monster. 



At Chu-Yung, in Mongplia, exists a won- 
derful set of inscriptions, recalling the Ros- 
setta stone of Egypt. It was found on the 
marble archway which was erected in 1345. 
The arch is of white marble fashioned to 
form a ceiling of three plain surfaces, on 
which Buddhistic figures are carved in re- 
lief. The walls are covered with similar 
carvings, and with inscriptions in six lan- 
guages. Five of the languages are Sanskrit, 
Chinese, Tibetan, Mongol, and Uigur respec- 
tively; the origin of the sixth remains un- 
known. It was considered at first to be 
Juchen, the national script of the Chin, or 
Gold Dynasty, who followed the Kitans as 
the dominant power in North China in the 
early part of the twelfth century, but the 
few specimens of Juchen writing extant did 
not coincide with it. Dr. S. W. Bushell, 
the physician of the British Legation at 
Peking, however, has identified the sixth 
language as a Tangut script, of which few 
specimens are existent. This writing was 
adopted in 1036 by Yuan Hao, the founder 
of the Tangut kingdom, and was apparently 
modeled on the lines of the antique Chinese 
official script. The Chu-Yung Kuan gate- 
way and a stone stele in a Buddh ist mon- 
astery are the only two considerable exam- 
ples of the Tangut script which are known 
to exist. 



Copyright 1904 by Louisiana Purchase Exp. Co. 

GIANT TORTOISE WHO WEIGHS. 970 LBS. AND IS REFUTED TO BE 300 
YEARS OLD. HE CAN EASILY CARRY TWO FULL-GROWN MEN. 



Chassis more than £1,200. — 1, De Caters (Mercedes), 
30s.; 2, De Jochems (Mercedes), 35s. 



Copper smelting was attempted in this country as 
early as 1650, but the real inception of the industry 
dates from 1845, when Lake copper first appeared on 
the market. In the latter year, also, smelting works 
were erected at Boston and Baltimore to treat ores 
imported from Chile and Cuba. 



The scenic tunnel, under the Horseshoe 
Falls of Niagara, which has just been com- 
pleted, was undertaken for the Niagara 
Falls Queen Victoria Park Commission in 
order to provide a perfectly safe view of the 
cataract from below. A shaft was sunk 127 feet and 
from this a tunnel was constructed, curving out under 
the Horseshoe Falls 800 feet. From this laterals were 
run into the gorge, where large observation-rooms will 
be constructed of glass where tourists can sit in easy 
chairs and look out. A large electric elevator has 
been put into the shaft, and from the bottom a large 
board walk has been constructed to the mouths of the 
various tunnels. 
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RECENTLY PATENTED INVENTIONS. 

Of Interest to fanners. 

LOADING DEVICE. — J. P. Foster, London, 
Ohio. Although capable of many uses this 
device may be described as applied to the 
loading of corn on wagons. In many parts 
corn after husking is thrown on the ground 
and when the wagons come along to receive 
it has to be picked up by hand and thrown 
over the sides of the wagon. The object is 
to do away with this laborious, slow process. 
This is accomplished by means of an improved 
device designed to be applied to a wagon and 
to be used with sacks for holding corn or 
other material. 



Of General Interest. 

PUZZLE. — M. N. Strickland, Galveston, 
Texas. In this patent the invention pertains 
to improvements in puzzles of that class in 
which the rolling device is to be moved from 
the starting-point to a finishing-point, there be- 
ing barriers or obstacles to the movement of 
the rolling device. The object is to provide a 
puzzle that will be difficult to solve and prove 
entertaining. 

QUOIN.— W. V. Ckockett, Corsicana, Texas. 
The invention relates to improvements in 
quoins for locking type-forms ; and the object 
is to provide bearing-plates in connection with 
the wedges so connected that by the sliding 
movement of the wedges the plates will be 
spread apart without lengthwise movement, 
thus preventing any movement or displacement 
of the type, as sometimes happens when a 
wedge engages directly therewith. 

VENTILATOR FOR HATS, ETC.— J. P. 
Maktin, Ogden, Utah. In this instance the 
invention refers to ventilators, and more par- 
ticularly to those adapted for application to 
hats or such structures as tents. Its prin- 
cipal objects are to provide such a device which 
while easy to apply will provide an effective 
and readily-controllable supply of fresh air 
and simultaneously remove that heated or viti- 
ated. 

CABINET.— E. Krom, New York, N. Y. 
More especially this invention relates to cab- 
inets adapted for the storing of such cylindri- 
cal objects as phonograph records. These rec- 
ords being of wax are fragile and must be pre- 
served with considerable care, and when many 
are to be provided for it becomes a matter of 
difficulty to do this and at the same time have 
them accessible for ready selection. This cab- 
inet obviates these difficulties. 

SNATCH-BLOCK.— J. E. Gilchrist, South- 
bend, Wash. In this patent the invention has 
reference to snatch-blocks, and more particu- 
larly to those designed for use in logging. Its 
principal objects are to provide such a device 
which will be both light and strong and which 
will prevent the coacting cable from fouling or 
straining the shell of the block. 

SAP-SPOUT AND COVER.— G. II. Grimm, 
Rutland, Vt. The inventor provides a spout 
and cover for the bucket into which sap runs 
from the spout, the. arrangement being such 
that the spout insures free flow of sap from 
the bore, and the cover rises sufficiently on tip- 
ping the bucket to allow of emptying it with- 
out removal from the supporting-hook and 
without the operator being required to manipu- 
late the cover, and the cover protects contents . 
against rain, snow, leaves, and the like, and 
is firmly supported from the spout and can 
be readily swung into open position to allow 
of inspection, and is not liable to be detached 
by strong gusts of wind. 

TABLE.— F. G. Dyer, Eastport, Maine. To 
accomplish using this table as a card or similar 
table or which may be so adjusted as to form 
the moving part of a self-waiting dining- 
table, the inventor provides a base and a top 
with a column removably connected to each, 
the top and base being capable of direct 
rotatable connection. With this equipment the 
table may be assembled in the usual manner 
and used as a table proper, or the column re- 
moved from base and top directly joined, where- 
upon base and top may be placed in center of 
dining-table to form a self-waiter therefor. 

SEAT-PROTECTOR FOR CHILDREN'S 
DRAWERS. — Dorothy B. Chamberlain, Fort 
D. A. Russell, Wyoming. Tne object of the in- 
vention is to provide an inexpensive shield of 
combined waterproof and warm fibrous ma- 
terial that is neat in appearance, readily at- 
tached upon or removed from the drawers, 
which affords perfect protection from damp- 
ness when sitting upon wet grass or ground, 
which will not interfere with other underwear 
or the outer dress, will remain invisible, and 
that at all times permits utmost freedom for 
the wearer's lower limbs. 

GAGE.— II. S. Gardiner, Amsterdam, N. Y. 
In this patent the invention has reference to 
measuring instruments ; and its object is the 
provision of a new and improved gage, more 
especially designed for conveniently and 
quickly determining the sizes of twist-drills 
and other objects, and to gage wires and the 
like. 

HAME-FASTENER.— S. T. Marlette, Buf- 
falo, N. Y. Mr. Marlette's invention belongs to 
that class of fasteners in which there are two 
hook members adapted to be connected to the 
loops at the lower ends of the hames and a 
lever connected to these hook members, so 
that when the lever is turned, it will draw 
the hook members and the ends of the hames 



together, the lever being provided with a 
latch to hold the hook members in the locked 

position. 

VIOLIN. — J. D. Loppentien, Orange, Cal. 
In this patent the invention relates to stringed 
musical instruments— such as violins, cellos, 
and the like — having strings played on by the 
use of a bow. The object is to provide a vio- 
lin arranged to insure the production of a full, 
harmonious tone when the strings are sounded 
by the bow. 



Hydraulics. 

HYDRAULIC PRESS.— E. Crowe, Birch- 
holm, Bushey Wood, Totley Rise, Sheffield, 
England. This invention relates to means used 
for forging and other purposes — such as bend- 
ing and testing armor-plates, flanging, and the 
like ; and its objects are to enable valves con- 
trolling press action to be worked directly and 
promptly by hand without necessity of using 
auxiliary hydraulic or other fluid-pressure in- 
dependent of that whereby the press-head itself 
is operated, and to enable the speed of descent 
of the head on to the work to be regulated at 
will and the head arrested at any point in 
descent. It is an improvement on the inven- 
tion for which Mr. Crowe made previous ap- 
plication for Letters Patent. 



machines and Mechanical Devices. 

COMPRESSOR.— I. Oarlier, Denver, Col. 
Mr. Carlier's invention has reference to im- 
provements in compressors and has particular 
application to a device of this character for 
compressing air through the agency of a liquid 
or fluid. One of the principal objects is to 
construct a compressor which shall be ex- 
ceedingly simple in its construction, positive in 
its operation, and capable of withstanding a 
maximum amount of wear and tear. 

RIVET-MAKING MACHINE.— C. W. Rich- 
ards, Cleveland, Ohio. In this patent the in- 
vention relates to a machine for automatically 
forming headed rivets from a continuous bar 
of iron, and one of the leading features of the 
invention lies in the provision of a stationary 
rivet-head die and a moving plunger which 
operates toward and from the die, carrying 
the rivet-blank to the die and withdrawing the 
rivet upon the completion of the formation 
thereof. 

ICE-CUTTING MACHINE.— II. MOWERY, 
Hot Springs, Ark. Mr. Mowery's object is to 
provide an improved cutting-machine more espe- 
cially designed for cutting blocks of ice into 
small pieces for use in hotels and other estab- 
lishments and arranged to allow convenient 
and quick handling of the block during the 
cutting operation. 

MACHINE FOR MAKING CIGARETTE- 
TUBES.— J. C. IIansen-Elleiiammer, 99 Isted- 
gade, Copenhagen, Denmark. The inventor 
aims to avoid intermediate stages between the 
tube-making and tube-filling device, which is 
obtained by making the filling device movable 
upward or sidewise and capable of placing the 
tube simultaneously with the folding of the 
paper direct on to the outlet-spout of the filling 
device. Means are provided to leave the paper 
tube free on the spout. The tube is filled and 
removed, and the tube-making device is moved 
back to first position ready for the next cigar 
ette. This arrangement may be used for tubes 
whose edges are connected by folding, as well 
as those stuck by an agglutinant. 

REVOLVING-IIOOK SEWING-MACHINE.— 
P. Anschutz, New York, N. Y. The object 
of the invention is to provide a revolving-hook 
sewing-machine which is simple and durable in 
construction, very effective in operation, and 
arranged to insure the formation of a uniform 
lock-stitch in a simple manner without danger 
of missing stitches. 

STREET-CLEANER.— J. J. Smith, Joliet, 
111. In this case the purpose is to provide a 
cleaner arranged to free the street of all dirt, 
litter, and the like, by the use of jets of water 
under pressure and directed in such manner as 
to wash the dirt, etc., into a curb or gutter, 
from which it can readily flow to the sewer or 
other place of discharge, or can be gathered in 
heaps, if desired. 

MULTIPLE-SPINDLE BORING-MACHINE. 
- — C. Seymour, Defiance, Ohio. Mr. Seymour's 
object is to provide a multiple-spindle boring- 
machine arranged to permit a convenient ad- 
justment of the boring-tools relative to the 
work, to bore a number of holes simultaneously 
and in a desired predetermined order, and to 
allow adjustment of the work-carrying table 
relative to the boring-tools to bore holes of a 
desired depth without varying the throw of the 
work-carrying table. 

PLAITING ATTACHMENT FOR SEWING- 
MACHINES. — O. Rickenmann, New York, 
N. Y. In carrying out the present improve- 
ment the inventor has in view the construction 
of an attachment which shall feed to the 
needle or sewing machanism of the machine a 
strip or tape of suitable material and shall 
automatically form the same into plaits or 
ruffles, the present invention being especially 
designed for the making of plaits of the char- 
acter commonly known as "box-plaits." 

DRIVING DEVICE' FOR MUSIC-SHEETS. 
— H. Meyer, New York, N. Y. In this patent 
the invention relates to automatic piano-play- 
ers and like musical instruments ; and its ob- 
ject is to provide a new and improved driving 
device for the music-sheet of a musical instru- 
ment arranged to insure a uniform even travel 
of the sheet in a very simple manner. 



•TYPE-WRITING MACHINE. — J. D. White, 

50 Clauricarde Gardens, London, England. 
The objects of Mr. White are to provide a ma- 
chine in which as character after character is 
struck the printing passes along from left to 
right without corresponding lateral movement 
of the types or converse lateral movement of 
the paper, and in which, as the characters are 
printed in continuous succession, line after line 
is printed in sequence, the new line commencing 
after the previous one is completed, without 
special movement or attention of the operator. 
For this purpose he uses, combined with other 
mechanism, a type-cylinder and hammer-cylin- 
der resembling those described in his former 
United States patent. 

MACHINE FOR MAKING VEGETABLE 
HAIR.— W. Hanson, Fort Myers, Fla. Mr. 
Hanson's invention pertains to improvements 
in machines for making vegetable hair, the ob- 
ject being to provide a machine of this char- 
acter by means of which the product may be 
rapidly formed from the fans of certain kinds 
of palm or palmetto which grow wild and in 
vast abundance in Florida and elsewhere. 

TRANSMITTING MECHANISM.— J. J. Koo- 
man, New York, N. Y. In this patent the im- 
provement refers to a gearing which may be 
used for the mechanical transmission of power 
for all purposes. It is not limited in its ap- 
plication, as the invention may be applied to 
bicycles, engines, manual powers, and for any 
other purpose requiring the mechanical trans- 
mission of motion. 



often injured. The invention overcomes these 
disadvantages. 



Medical Devices. 

DENTAL DUCT APPLIANCE.— F. P. Ab- 
bott, New York, N. Y. The inventor employs a 
cushion-pad to the interior of the mouth over 
the sublingual ducts, through which saliva is 
supplied, the pad associated with means for 
pressing it in place, so as to choke off the 
saliva flow. The pressure device employed 
contemplates a form of compress which has a 
rest to be applied to the jaw in a position to 
co-operate with the mouth-pad, and this com- 
press also includes means by which the parts 
may be operated quickly and to secure nicety 
and accuracy, to the end that the appliance 
may be used without hurting the patient and 
quickly dismounted as the needs of service 
require. 

APPARATUS FOR HEATING AIR.— F. T. 
Brenner, Quincy, 111. One of the principal 
objects of the invention is to provide an ap- 
paratus through the medium of which air may 
be readily, easily, and quickly heated and con- 
ducted in puffs or jets to the middle ear for 
the treatment of the auricular nerves. The 
apparatus is conveniently manipulated, occu- 
pies little space, and may be manufactured at 
little expense. 



Railways and Their Accessories. 

CAR-BUMPER.— E. Moran, Charleston, W. 
Va. The chief object in this case is to pro- 
vide bumpers which will remain engaged when 
cars are moved from the rear and are passing 
around a curve, in which case under certain 
conditions — as, when a series of cars are loaded 
or train very long — a strong lateral pressure 
is applied and there is extreme danger of de- 
railment of one or more cars. Each car at 
opposite ends is provided with bumpers of 
different construction, corresponding with 
bumpers of other cars, so that they are adapted 
to engage and lock. 

CAR-DUMP.— E. Moran, Charleston, W. Va. 
Mr. Moran's object is to provide a dump for 
mining-cars, same including track running from 
the mine at down grade to the dump proper 
and return-track from dump to mine also down 
grade. A car leaving a mine runs by gravity 
to the dump, contents are discharged and re- 
turns by gravity. The dump is so constructed 
that it is held normally elevated or at rearward 
inclination and depressed by loaded car, and 
when the hitter's contents are discharged the 
dump is automatically raised, so that the car 
runs back off the same by gravity, and passes 
on to the return-track. 

METHOD OF AND MEANS FOR EN- 
ABLING BRAKES TO BE APPLIED TO OR 
RETRACTED FROM EITHER SIDE OF 
RAILWAY-VEHICLES.— F. W. Gasmieu, 2 
Victoria Street, Petersburg, S. Australia, Aus- 
tralia. This invention relates to a method of 
and means for the application or retraction of 
independent or hand brakes from either side of 
a railway-vehicle, the especial object being to 
enable the application or retraction of the 
brakes to be accomplished without any risk 
by a person walking along on either side of the 
train. 

RETURN - TICKET - VOUCHER ENVELOP. 
— C. J. Swank, Oakland, Kan. Mr. Swank's 
invention relates particularly to improvements 
in envelops for sealing vouchers designed as a 
means for securing the issue of a return-trip 
railway-ticket. The object of the improvement 
is to provide an envelop particularly adapted 
for incasing the voucher. 

MAIL-POUCH ATTACHMENT.— W. D. Mil- 
ler, Saco, Mont. The purpose of the inven- 
tion is to render more certain the catching of 
a mail-pouch by the arm of a moving train 
and the catching of the delivered pouch by the 
arm of the mail crane. With apparatus now 
ordinarily used, should the arm of the moving 
train strike the pouch at any point excepting 
approximately the middle thereof the arm fails 
to securely engage the pouch and the latter is 
frequently not caught by the train, and when 
thrown from the train it is jarred and contents 



Pertaining to Vehicles. 

TILTING ATTACHMENT FOR VEIIIOLE- 
TOPS.— D. W. Leonard, near Hum, Wash. In 
this instance the object is to provide an at- 
tachment for the foldable tops of vehicles that 
may be readily applied thereto and which af- 
fords convenient and reliable means for in- 
stantly raising or lowering the foldable top, 
and when the top is quickly lowered cushions 
its descent so as to prevent jar and injury to 
the prop-braces, bows, or other top parts. 

TIRE-CLAMP.-- P. F. Schafeer, Philadel- 
phia, Pa. In this patent the invention con- 
sists in certain novel constructions and com- 
binations of parts- and the object Mr. Schaffer 
has in view is to improve and simplify that 
particular type of tire-clamp used for secur- 
ing pneumatic or solid tires on the felly of an 
ordinary vehicle- wheel. 



Designs. 

DESIGN FOR OIL-CLOTH.— A. B. Buch- 
anan, Peekskill, N. Y. Mr. Buchanan has in- 
vented four new original designs for oil-cloth. 
The patterns are richly varied and form a 
pleasing ornamental departure from the styles 
now in vogue. 

Note. — Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of the paper. 



Business ana Personal mams. 



HEAD THIS COLUMN CAREFULLY— You 
will find inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once and we will 
send you the name and address of the party desir- 
ing the information. In every case it is neces- 
sary to give the number of tlie inquiry. 

MUNN & CO. 



Marine Iron Works. Chicago. Catalogue free. 

Inquiry No. -jS56.— For manufacturers of armor 

cloth or bullet-proof cloth. 

Autos. — Duryea Power Co., Heading, Pa. 

Inquiry No. 5857.— For manufacturers of alumi- 
num signs. 

" U. S." Metal Polish. Indianapolis. Samples free. 

Inquiry No. 5858.— For manufacturers of tailors' 
cement for clothing. 

Perforated Metals, Harrington & King Perforating 
Co., Chicago. 

Inquiry No. 5859.— For manufacturers of corset 
laces. 

For Sale.— Patents on collapsible umbrella. Box 
1125, Omaha, Neb. 

Inquiry No. 5860. -For manufacturers of match- 
making machinery. 

If it is a paper tube we can supply it. Textile Tube 
Company, Fall River, Mass. 

Inquiry No. 5861.— For the address of tbe manu- 
facturers of the Clow hydrant. 

Sawmill machinery and outfits manufactured by tbe 
Lane Mfg. Co.. Box 13, Montpelier, Vt. 

Inquiry No. 5862.— For makers of yard (not tire) 
hydrants with 1 and 2-inch inlets and outlets. 

If yon wish to buy patents on inventions or sell 
them, write Chas. A. Scott, 340 Cutler Building, Roch- 
ester, N. Y. 

Inquiry No. 5863.— For makers of rubber stamp 

supplies and outfits. 

Manufacturers of patent articles, dies, metal stamp- 
ing, screw machine work, hardware specialties, machin- 
ery and tools. Quadriga Manufacturing Company, 18 
South Canal Street, Chicago. 

Inquiry No. 5864.-For makers of machinery for 
drying glue. J 

The celebrated " Hornsby-Akroyd" Patent Safety Oil 
Engine is built by the De La Vergne Machine Company 
Foot of East 138th Street, New York. 

Inquiry No. 5865.— For a machine similar to a 
carpet sweeper lor taking up the dust. 

We manufacture anything in metal. Patented arti- 
cles, metal stamping, dies, screw mach. work, etc.. 
Metal Novelty Works, 43 Canal Street, Chicago. 

Inquiry No. 5866.— For hand power or power 

washing boxes for extracting gold from sand. 

Patented inventions of brass, bronze, composition or 
aluminum construction placed on market. Write to 
American Brass Foundry Co., Hyde Park, Mass. 

Inquiry No. 5867.— For makers of cubeb or cin 
Damon cigarettes. 

Inquiry No. 5868.— For makers of earthenware 
cuspidors. 

Inquiry No. 586*1.— For makers of artificial ice 
plants. 

Inquirr No. 5870-— For makers of tattooing ma. 

chines and supplies. 

Inquiry No. 5871. -For the address of tbe " Nia- 
gara " Hydraulic Ram Manufacturing Company. 

Inquiry No. 587*i.— For manufacturers of steam 
turbine engines. 

Inquiry No. 5873.— For manufacturers of sand 
blast machines such as are used in cleaning front of 
stone buildings. 

Inquiry No. 5874 .—For makers of buffers, or pol- 
ishing wheels, for silverware. 

Inquiry No. 5875-— For a machine for setting 
back the thread on wagon axles, when the wheel and 
shoulder have become worn and cause the wbeel to 
rattle. 

Inquiry No. 5876.— For the manufacturers of the 
"King "can opener with corkscrew. 

Inquiry No. 5877. -For makers of luminous 
paint. 

Inquiry No. 5878.— For the manufacturers of a 
dinner kettle that is heated by acetylene gas. 

Inquiry No. 587!*.— For tbe manufacturers of a 
flexible metallic mantle that is indestructible by the 
duty it has to perform when used for lighting pur 
poses. 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific Americj.n Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



(9441) G. C. asks: 1. Is there any 
purely geometrical method for constructing a 
line equal to one-quarter a given circumference? 
A. A line equal to the quarter of a circum- 
ference cannot be exactly determined by geo- 
metrical methods. Approximately, the quarter 
circumference is equal to 0.7854 times the 
diameter. 2. What is the function of the 
globe on an open arc lamp V A. The globe on 
an open arc lamp is useful in catching the 
pieces of hot carbon which are frequently pro- 
jected from the lamp, and which have been the 
cause of fires. It also prevents the windfrom 
blowing the arc. 3. Why does a bicycle stand 
up more easily when moving than when still V 
A. A moving body lends to maintain the plane 
of its motion. For this reason a Hat plate can 
be thrown and made to glide through the air a 
long distance, and a stone may be made to 
scale along the surface of water. A bicycle 
stands up while in motion for the same reason. 
The larger the wheel, the firmer it stands. 
Those who rode the old high wheels say that 
they were much more rigid against tipping over 
sideways than the lower wheels in use at the 
present time. 4. What would occur in the 
water column of a siphon if all atmospheric 
pressure were suddenly removed? A. If the 
pressure of the atmosphere were removed, 
water could not be raised in a siphon or a lift- 
ing suction pump. If a siphon were running 
and the air pressure were suddenly removed, 
the water would suddenly drop out of both 
legs, the stream breaking at the top and falling 
down both sides. 5. Does not a voltaic current 
consist of two opposite charges flowing in 
opposite directions in the same wire at the 
same time, just like the charges of a lightning 
stroke? A. No one knows in which direction 
the voltaic current flows through a wire. It 
may flow from what we call plus to minus, or 
in the opposite direction. It is a conventional 
matter to say that the current flows from plus 
to minus. It cannot flow both ways at once, 
since that would make the current similar to 
an alternating current. C. Could a person de- 
flect an appreciable portion of a street-car cur- 
rent by placing the ends of a thick copper wire 
at different points on a rail? If not, why? A. 
No appreciable portion of a street-car current 
would be deflected through a wire placed on 
different portions of a street-car rail, because 
the resistance of the wire would probably be 
greater than that of the rail between the ends 
of the wire. 7. If one should take a compound 
bar made of five metals of different conductivi- 
ties for sound, and give it one tap upon the 
end, would he hear at the other end five sep- 
arate taps? A. This question is indefinite. If 
a compound bar is made by putting five dif- 
ferent metals together end to end, a blow given 
on one end would be transmitted through the 
bar, passing with different velocities through 
(he several metals, and but one sound would 
be heard at the further end. If live several 
bars be placed side by side, and the ends of all 
be tapped at the same moment, the sound 
would travel through each with the proper 
velocity, and if the bars were long enough, 
these sounds would separate appreciably from 
each other, and be heard as separate sounds 
at the farther ends of the bars. 8. What is 
the highest ratio of weight to strength which 
can be obtained in an electro-magnet? A. 
The highest ratio of weight to strength in an 
electro-magnet is obtained when the iron is 
completely saturated with magnetism. The 
limit practically is reached when there are 
140,000 lines of force per square inch of polar 
surface. If, however, by "strength" you mean 
lifting power, the practical limit is reached at 
about 150 pounds per square inch of polar sur- 
face. Though the lifting power may be in- 
creased beyond this amount, the cost of the 
strength is much in excess of the cost below 
saturation. The highest figure given by 
Thompson in his table is 230.8 pounds per 
square inch of polar surface. We presume 
considerable more has been lifted, but we have 
no data at hand above this point. 0. How does 
a locomotive gain tractive power by adding 
more drive-wheels, when according to physics 
the friction is independent of the amount of 
surface in contact? A. The "friction of bodies 
is directly proportioned to the pressure," is 
Morin's first law. What you have stated is the 



second law of friction. In designing locomo- 
tives, it is the weight on the wheels which 
governs the number of wheels by its limit, 
which is about 20,000 pounds on each driving 
wheel in the heaviest engines, and varies to as 
low as 7,000 pounds per driver. The addition 
of drive wheels to an engine without adding 
to its weight, or transferring the weight on 
the truck to the added wheels, does not add to 
the tractive power of the locomotive. 

(9442) B. N. M. asks: Will you tell 
me how to make a permant steel magnet? I 
have been looking over your catalogue, and I 
find nothing that enlightens me on the sub- 
ject? A. To obtain a good steel magnet, it is 
necessary in the first place that the steel shall 
be adapted to this purpose. High tool steel is 
usually specified for permanent magnets, but if 
it contain a certain percentage of manganese it 
cannot be used. Some grades of cast steel, 
mild plate steel, and spring steel take mag- 
netism well, but do not retain it well. Some 
prefer Jessup's and others Stubs' steel. Select 
a close-grained rolled steel, heat it to a cherry 
red, and plunge it into water or oil. It will 
be tempered glass hard. If put in edgewise, 
it is less liable to be curved by unequal cooling. 
It is not necessary to temper the whole length 
of .the bar. If the two ends are hard, the 
center may be left soft. It is easier to temper 
the whole at once. There are two modes of 
magnetizing a bar magnet. If you already 
have a strong magnet, you may draw it along 
the bar from end to end, pull it off, return in a 
curve to the place of beginning, and pass it 
along the bar many times. Do the same with 
the different sides of the bar. Ten to fifteen 
times on each side will be sufficient. If you 
have a dynamo or a good battery at hand, wind 
a coil of insulated copper wire with an open- 
ing large enough to allow the bar to be passed 
freely through the coil, and pass the bar to 
and fro from end to end several times while 
the current is flowing in the coil. For the 
current of a battery use No. 14 or No. 16 wire 
and 30 to 50 turns. For a dynamo current the 
same coil may be used, if the coil is put in 
series with a lamp. It will be made too hot 
by the current if put on short circuit. 



NEW BOOKS, ETC. 

Die Elekteische Bchnen tjnd Effekt- 
B'eleuchtung. By Dr. Th. Weil. 
Vienna and Leipsic: A. Hartleben's 
Verlag, 1904. 16mo.; pp. 256. Price 
$1.25. 
The book deals with theatre stage illumin- 
ation. The author has treated a very special 
branch of electricity in an admirable manner. 
The subject is of growing importance, and 
each new theatre is better than the last as 
regards the electrical installation. We can 
recommend this book. 

American Meter Practice. By Lyman 
C. Reed. New York: McGraw Pub- 
lishing Company, 1903. 8vo.; pp. 196. 
Price $2. 
This book will be found useful both to the 
central station manager and to the consumer 
of electricity. It describes the principles and 
methods of construction of typical American 
meters, and contains, among others, chapters on 
the "General Management of the Meter De- 
partment" and on "Reading Meters," chapters 
of value to the two classes of men above men- 
tioned, respectively. 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

August 2, 1904 

AND EACH BEARING THAT DATE 

ISee note at end of list about copies of these patents.] 



Addressing machine, S. E. Farnham 766,238 

Advertising or picture exhibiting appa- 
ratus, M. L. Frink 766,684 

Arc extinguishing means, R. E. Hellmund. 766,187 
Arm rest for books, etc., A. E. Van Camp 766,402 
Article of manufacture and making same, 

W. S. Bucklin 766,167 

Astronomical apparatus, F. II. Mackenzie. 766,276 
Autographic register, A. Krauth. .766,260 to 766,268 

Autosled, C. Crisman 766,672 

lialing press, R. P. White 766,303 

Baling press, H. J. Ublenkott 766,557 

Band brake, W. N. Dufford 766,172 

Bar slitting and stretching machine, J. 

F. Golding 766,180 

Barrel, etc., closure, C. R. Westling 766,206 

Bath tub seat and toilet stand, combined, 

E. T. Brown 766,320 

Batteries, apparatus for washing storage, 

J. P. Lough 786,365 

Battery. See Storage battery. 

Bearing, self-oiling, If. Ilachmann 766,244 

Bed, camp, G. A. Caproni 766,664 

lied, crib, W. S. Foster 700,230 

Bed, folding, S. J. Herrick 766,»49 

Bedpost, G. Shaman 766,536 

Beer under pressure, carrying through the 
fermentation of bottom fermented, V. 

Lapp 766,271 

Belt or apron, wire, C. Swinscoe 766,742 

Bicycle gearing, H. F. Maynes 766,277 

Billiard register, electric, P. S. Hotch- 

kiss 766,353 

Binder, loose leaf, I. Wide 766,304 

Boiler alarm, A. Altmann 766,576 

Boiler flue cutting out, expanding, or bead- 
ing machine, C. E. Loetzer 766,713 

Boiler tube and flue scraper, C. E. Lloyd. 766,712 

Book, card memorandum, T. Noble 766,724 

Book, pencil, A. H. Stow 760,548 

Boot or shoe cleaner, w. S. White 766,784 

Boot or shoe tread piece, A. H. Pratt 766,467 

Boring machine, F. C. Zeek 766,568 

Bottle, non-refUIable, Fisher & Holston.. 766,174 

Bottle, non-refillable, M. P. Laffitte 766,361 

Bottle stopper and dropper, W. T. Gold- 

smith 766,688 



Bottle stopper removing device, F. M. 

Glaessel 766,612 

Box tray making machine, J. C. Don- 
nelly 766,875 

Brake beam, R. P. I.amont 766,362 

Brake shoe, II. Fresh 766,437 

Brakes, pressure retaining device for fluid 

pressure, I 1 . Mertsheimer 766,642 

Bread, making, L. C. Sharpless 760,398 

Bridle blind, H. G. Semmann 766,397 

Brush holder, L. Christiansen 766,169 

Brush, tooth, C. Ileilrath 766,247 

Buggy top support, L. W. Loving 766,366 

Building construction, T. O'Shea 766,280 

Bung and connection therefor, valve, D. 

Beebe 766,659 

Burner, J. Heinrichs 766,618 

Button, II. H. Quehl 766,729 

Cabinet, floss, C. B. Emory 766,333 

Cabinet, kitchen, L. T. Brenizer 766,661 

Calendar, daily engagement, W. E. Judge. 766,763 

Can, J. E. State 766,542 

Can, G. 0. Witt 766,566 

Can cleaning machine, W. Munn 766,510 

Can, etc., closure, C. A. Cheney 766,592 

Can filling machine, multiple, J. Cunning. 766,329 

Can opener, A. D. York 766,209 

Can opener, W. H. Stephenson 766,292 

Can opener, F. R. Pendleton 766,379 

Candle holding device, E. W. Curtiss... 766,599 

Cap, Breck & Freeman 766,419 

Car coupling, W. Kelso 766,359 

Car coupling, Snyder & Lyter 766,738 

Car door, C. M. Shepherd 766,737 

Car door operating and fastening device, 

R. J. Scales 766,393 

Car door operating and locking device, 

F. H. Howe 766,253 

Car draft gear, railway, D. C. Ross 766,772 

Car fender, F. Csanitz 760,428 

Car, gondola, G. I. King 766,7 01 

Car hand strap, J. S. Paxton 766,378 

Car or wagon undercarriage, tram or rail- 
way, P. Herbert 766,348 

Car rocker side bearing, railway, F. B. 

Townsend 766,745 

Car wheels, abrading shoe for truing up, 

J. 11, Griffin 766,691 

Card case and counter, O. A. Sterl..: 766,545 

Carding engine feed, C. M. Barber 766,486 

Carton marking machine, C. S. Luitwieler 766,634 

Cash register, W. H. Muzzy 766,646 

Casket cabinet draw section, W. Thomp- 
son 766,294 

Cement or cementitious products, machine 

for making, W. E. Jaques 766,260 

Cereal product, A. P. Anderson 766 212 

Chair. See Dental chair. 

Chair, E. H. C. Armstrong 766,484 

Check hook, F. F. Hodges 766,352 

Cheek plumper, O. L. Mayes 766,367 

Chilli roaster, Knapp & Ortega 766,505 

Chimney cap construction, J. W. Belcher. 766,487 

Chimney top, R. Schlegelmilch 766,735 

Chuck, drill, C. W. Sargent 766,733 

Chuck, magnetic, C. W. Sponsel 769} H 

Cider mill, A. C. Burner 766,663 

Cigar branding machines, etc., attachment 

for, W. M. Campbell 766,492 

Circuit breaker, Wright & White 766,311 

Circuit controlling apparatus, time, II. C. 

Little 766,507 

Clipping or grooming machine, A. L. Hale 766,182 

Clothes line, M. S. Cross 766,758 

Clutch device, T. D. & T. J. Sturte- 

vant 766,552 

Clutch for lathes, etc., W. Runge 766,529 

Clutch, friction, C. Seymour 766,534 

Coal feeding apparatus, pulverulent, W. F. 

Wolfe 766,407 

Coat, hat, umbrella, etc., rack, safety, 

0. F. Garland 766,685 

Coating and lining material for metal ob- 
jects, M. Toch 766,781 

Cock, stop, F. E. Hummell 766,697 

Collapsible tube, J. A. Symonds 766,556 

Controller, F. B. Corey 766,327 

Cooky or doughnut cutting device, F. W. 

Gardner I. 766,1.78 

Cooler, H. Reininger 766,524 

Copper, sampling, R. Baggaley 766,579 

Core spindle, collapsible, W. H. Larrison. 766,765 
Corks simultaneously on both ends and 
forming them same length, machine for 

grinding, G. H. Vincke 766,403 

Corn snapping machine, J. C. Parson 766,377 

Corset, apparel, D. Kops 766,705, 766,706 

Corset attachment, D. Kops 766,704 

Corset stay, D. Kops 766,630 

Cotton gin, E. R. Barber 766,582 

Cranes, derricks, etc., gearing for, S. W. 

Wilt 766,406 

Cribs, etc., closure attachments for, M. C. 

Collier 766,668 

Currents, rectifying and interrupting al- 

tenating, W. Scheidel 766,468 

Curtain and shade adjuster, window, C. 

Bryan 708,589 

Curtain or shade holder, H. H. Forsyth.. 766,682 

Curtain stretcher, U. Ilebert 766,617 

Cuspidor, E. F. Holland 766,252 

Cut out, F. Buchhop 766,490 

Dental articulator, A. H. Fleming 706,235 

Dental chair, F. E. Case 766,591 

Dental disk cutter, J. A. Hallett 766,693 

Dental work, apparatus for shaping metal 

parts in, D. N. Booth 766,586 

Derrick frame, shaft hoist, A. Klonne 766,452 

Dial, A. J. Farmer 766,679 

Die cutting machine, E. Meyers 766,456 

Die lifter, E. B. Hawkins 766,694 

Dish, J. II. Crowell 760,427 

Displaly case, Picker & Schumer 766,197 

Display curtain holder and repository, T. 

J. McE'lhenie 766,373 

Display device, L. A. de Kernay 766,627 

Display package, J. P. Hummel 766,356 

Distillation of crude oils from pine wood, 

J. C. Mallonee 766,717 

Diving apparatus, J. von Miniszewski. . . . 766,643 
Diving suits or apparatus, means for forc- 
ing water from, Petrie & Martin.... 766,465 

Door check, O. C. Rixson 766,387 

Door closing device, O. C. Rixson 766,386 

Door guard, self-locking, E. H Doherty.. 766,331 
Door hanger, sliding, Axman & Kuechle. 766,578 

Door, warehouse, J. Erwood 766,761, 766,762 

Dough, forming, C. F. Dietz 760,431 

Dough forming machine, C. F. Dietz 766,432 

Draft rigging mechanism, G. H. Forsyth.. 766,610 

Dress hanger, S. Hermann 766,250 

Dress suit case, hand bag, etc., S. M. 

Gordon 766,242 

Drill. See Rock drill. 

Drill, J. W. Pickel 766,196 

Drilling and tapping machine, C. C. New- 
ton 766,723 

Drilling machine, multiple, A. C. Vauclain. 766,747 
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Drop attachment, balanced cord, II. D'Olier, 

Jr 766,497, 766,800 

Drum, heating, M. E. Loehr 768,190 

Drying apparatus, L. Gathmann 706,340 

Drying house for fish, etc., H. N. Haug.. 766,186 
Dye and making same, orange, O. Sohst.. 766,540 
Electric cells, producing elements for, 

1. Kitsee 766,504 

Electric connection rosette, M. Norden . . 766,767 
Electric current interrupter or circuit 

breaker, mechanical, J O. Ileinze, Jr.. 766,248 
Electric fixture switch attachment, cluster, 

W. L. Bradshaw 766,319 

Electric motors, regulating, F. E. Case.. 766,325 

Electric time switch, A. W. Hutchins 766,256 

Elevator, E. c. Northrop 766,515 

Elevator or mining cage safety appliance, 

W. P. Ward 766,404 

Elevator speed controlled safety stop, H. 

M. Young 766,789 

Engine starting device, gasolene, F. Rey- 
nolds 766,525 

Engines, electric soarking plug for gas, 

Buchner & McClure 766,166 

Envelop opening machine, J. C. Robertson 766,388 

Excavating machine, C. C. Battey 766,584 

Excavating shovel, automatic, T. Cox.... 766,670 
Exerciser and developer, physical, A. E. 

Terry 766,743 

Exploding mines, blasting, etc., apparatus 

for, r. h. M. Masury 766,454 



Extractor. See Lime and sediment extractor. 

Eyeglasses, G. A. Stiles 766,546 

Eyeglasses. L. F. Adt. . 766,560 to 766,575, 766,651 
Eyeglasses or spectacles, A. D. Bloch... 766,413 
Fabric, machine for extracing liquid from, 

I. E. Palmer 766,517 

Fare box, F. H. Stuart 766,779 

Fatty substances, separating fluid from 

solid portions of, W. B. Kerr 766,628 

Faucet, W. R. Campbell 766,324 

Faucet, soda fountain, E. J. Calley 766,420 

Fence, portable, Stone & Bear ... 766,547 

Fence post, J. W. Gibson 766,687 

Fence post, composite, B. F. Stultz 765,550 

Fence wire clamping device, J. A. Cle- 
ments 766,424 

Fence wires, fastening, C. H. Hanson.... 766,345 
Fertilizer discharger controlling mechan- 
ism, W. Fetzer 766,680 

Fertilizer distributer, J. G. Lore 706,632 

Filing case, B. Pirosh 706,285 

Filter, feed water, G. H. Wai-d 706,300 

Finger ring, J. E. Fitzgerald 766,435 

Fire alarm system, B. P. Ketcham 766,360 

Fire door, F. L. Saino 766,390 

Fire extinguisher, Erb & Morell 766,232 

Firearm, P. O. Elterich 766,231 

Firearm, breech loading, A. Chuchu 766,596 

Firearm, magazine, H. Hundrieser 766,622 

Fishing gear, A. W. W'ilson 766,565 

Fishing tackle, S. D. Martin 766,638 

Fleshing machine, F. J. Perkins 766,282 

Flexible joint, H. Austin 766,653 

Floor and ceiling support, E. W. Fenn 766,609 

Floor covering protector, D. W. Young, 

et al 766,210 

Flue stopper, G. McAuains 766,647 

Flute, G. Steinert 766,544 

Fly screen, F. P. Knowles 766,703 

Friction brake, G. A. Ensign 706,608 

Fruit picker, H. C. Balch 706,657 

Fuel block or briquet, G. W. Hopp 766,188 

Funnel, II. F. Ganon 766,011 

Funnel, E. Ilagenbach 766,016 

Furnace. See Roasting furnace. 

Furnace, W. Hentchel 766,347 

Furnace, J. T. Greene 766,440 

Furnace gate, anti radiating, G. F. Wat- 
kins 766,301 

Gage and gage clamp, F. H. Richards.... 7*66,790 

Game apparatus, II. U. Downing 766,676 

Garment fastener, F. K. Hatfield 766,500 

Garment, shelter tent, and blanket roll cov- 
ering, combined, C. H. Mason . 766,719 

Gas and air mixing burner, F. G. Crone.. 760,494 
Gas and coke, apparatus for the manufac- 
ture of, J. C. H. Stut 766,553 

Gas and coke making apparatus, J. C. H. 

Stut 766,555 

Gas and coke, manufacturing, -I. C. II. 

Stut 760,400 

Gas burner, G. Machlet, Jr 760,636 

Gas burner, inverted incandescent, H. 

Ahrendt 766,652 

Gas generation apparatus, W. A. Salis- 
bury 766,530 

Gas heater, Karle & Hatch 766,446 

Gas holder stiffening leg, II. A. Carpenter.. 766,755 

Gas machine, C. S. Rogers 766,527 

Gas machine, acetylene, R. H. Walters... 766,475 

Gas, manufacturing, J. C. II. Stut 766,554 

Gas treating apparatus, fermentation, J. 

I<\ Wittemann 766,481 

Gasolene tank safety appliance, J. Stubbers 766,778 
Gear cutting and milling machine, F. Har- 

dinge 766,245 

Gear locking device, A. S. Cowan 766,403 

Gear wheel, N. C. Bassett 766,316 

Gearing, differential speed, II. W. Gard- 
ner 766,438 

Glass, apparatus for fire polishing, c. J. 

Nolan 766,193 

Glass, drawing, J. H. Lubbers 766,274 

Glass drawing apparatus, J. II. Lubbers.. 766,275 

Glass, fire polishing, C. J. Nolan 766,514 

Glass grinding machine, H. C. Watson . . . 766,78:J 

Glass machine, wire, Cunliffe & Taylor 766,429 

Glass making apparatus, cylinder, .1. Haley 766,183 
Glass, manufacturing, S. O. Richardson, Jr. 766,771 

Glass shaping machine, M. J. Owens 766,768 

Glove stretcher, C. L. McBride 766,372 

Gold saving apparatus, E. S. Kelley 766,626 

Gongs, etc., operating device for, Kent & 

Wegman 766,264 

Governor, fly-ball, M. Haeberlein 760,615 

Grain elevator, F. Scott , 766,533 

Grain separator, W. W. Huntley 766,623 

Grain separator, shaking, F. M. Smith 766,538 

Graphophone attachment, E. Gilbert 766,341 

Graves, apparatus for signaling from, Crosby 

& Henry 760,171 

Grinding mill, ear corn, J. Jorgensen 766,699 

Hair springs to time, apparatus for vibrat- 
ing, G. V. Neal 766.722 

Handcuff, II. G. Judd 706,263 

Harrow, wheeled, H. Cloyd 766,326 

Hat fastener, O. Stromborg 766,741 

Hat form retainer, W. Bowling 766,318 

Hay rake, side delivery, F. 51. Conroy 766,669 

Head covering or net, E. F. Comstock.... 766,420 

Header, grain, J, A. Sharp 760,470 

Heating and lighting apparatus, Smart & 

Lynch 766,775 

Heating system, greenhouse, C. C. Peck ... 766,281 
Heel, elastic cushion, J. F. B. Litchfield... 766,711 
Henirner, tucker, and corder, combined, 

L. A. & M. E. Mitchell 766,509 

Hide working machine, D. Glencross 760. 240 

Hinge and check, door, C. E. Trradwell... 766,740 

Hinge, spring, J. Bardsley 766,411 

Hopple, J. T. Coleman 766,423 

Horse blanket, O. H. Muntz, reissue 12,253 

Horse releasing device, W. E. Bolsta 766,585 

Horseshoe calk, W. L. Goodrich 766,499 

Horseshoe holder, C. Haller 766.443 

Hose rack, M. C. Meehan 766,640 

Hose reel, E. Cliff 766,170 

Hose supporter, A. H. Conn 706,221) 

Hose supporter clasp, J. Lindauer 766,272 

Hydraulic motor, reciprocating, J. Grun- 

inger 760,243 

Hydrocarbon burner, W. R. Jeavons 766, 358 

Hydrocarbon burner, C. II. Montgomerie y 

Agramonte 766,721 

Hydrocarbon vaporizing apparatus, A. S. 

Newby 766,513 

Ice chisel and ice chipper, combined, A. 

Wagner 766.558 

Ice tank, B. F. Daly 766,600 

Incandescent burner, J. A. Bowen 766,418 

Index pin precisionizer, F. H. Richards.... 766,792 
Initiation apparatus, P. F. Haberstick ... 760,614 
Insulated hanger, arc lamp, H. G. Ptiester. 766.284 

Ironing board, C. II. Williams 766,206 

Ironing machine, L. J. Cooper 766.221 

Ironing table, shirt, L. J. Cooper 766,222 

Jack. See Wagon jack. 

Journal bearing, antifriction, ~. C. Mason. 766,639 

Kettle, steam heated tipping, P. Gruener.. 760,442 

Key fastener, E. F. Henderson 766,249 

Knitting machine stop motion, F. Wilcomb, 

766,305, 766,306 

Lace tip, shoe, A. Potvin 766,520 

Ladder, step, O. Richardson 766,385 

Ladder, step and extension, A. Hartzler.. 766,246 

Lamp, J. P. King 766,449 

Lamp, electric arc, A. S. Deem 766,496 

Lamp, hydrocarbon incandescent, W. S. 

Proskey 766,727 

Lamp, inclosed arc, O. N. Wiswell. 766,787, 766,788 
Lamp tubulating machine, incandescent, W. 

R. Burrows 766,321 

Lamp, vapor, A. Glover 766,179 

Lamps, manufacture of incandescent elec- 
tric, Hogge & Barollier 766,01 9 

Latch, F. B. Williams 766,785 

Lathe carriage turret attachment, J. H. 

Blair 766,488 

Leather piece marker, upper, C. S. Luit- 

weiier 766,635 

Leg and support, removable, J. E. Knight. 766,702 

Lens grinding machine, W. G. Wolfe 700,482 

Limb, artiiicial, A. Gault 766,680 

Lime and sediment extractor, H. White... 766,750 
Liquid separator bowls, means for yielding 

supporting centrifugal, F, Jensen .... 766,261 



n8 



Scientific American 



August 13, 1904. 



Liquids, apparatus for filling casks or like 

vessels with, A. B. von Cent 766,433 

Loading or unloading apparatus, J. Randall 766,521 

Lock, P. M. Thompson 766,472 

Lock, W. J. Carroll 766,665 

Locking mechanism, F. H. Richards 766,791 

Locking mechanism, coin controlled, W. 

H. Scott 766,396 

Locket, H. D. Hough 766,620 

Locomotive tender gate, W. R. & R. Pitt. 766,380 
Loom shuttle checking means, H. Wilkin- 
son 766,478 

Loom shuttle motion, Steere & Wardwell... 766,776 
Loom temple, thread cutting, A. A. Hull. 766,501 
Loom weft tension means, B. F. McGuiness 766,511 

Lubricating device, W. B. Potter 766,382 

Lubricator, L. Chapman 766,756 

Mail poueh catching and delivering mechan- 
ism, W. B. Rohmer 766,731 

Malt turning apparatus, Eisner & Worz... 766,230 

Mandrell, collapsible, E. Maxham 766,459 

Manhole, conduit, H. C. Baker 766,581 

Match making machine, J, P. Wright .... 766,567 

Matte, producing, Baggaley & Allen 766,656 

Mattress filling machine, G. W. Wareham. 766,476 

Mechanical movement, A. W. Barr 766,214 

Medicines for hypodermic purposes, pack- 
aging of, H. H. Hager 766,344 

Metal slitting and stretching machine, J. 

F. Golding 766.181 

Metallic tie, E. M. Dolan 766,674 

Meter, W. R. Sharp 766,535 

Mining, apparatus for laying the dust or pul- 
verized rock in, T. J. Britten 766,165 

Miter box, F. H. Richards 766,795,766,799 

Miter box frame, F. H. Richards 766,794 

Molds, apparatus for producing sand or 

other, J. W. Fraser 766,683 

Mortising machine, G. A. Ensign 766,607 

Moth exterminator, H. H. Kennedy 766,700 

Motor, M. Alger 766,410 

Motor control, alternating current, G. Win- 
ter et al 766,309, 766,310 

Multiple cylinder engine, J. G. Callan 766,323 

Music chart, H. L. Branson 766,215 

Musical apparatus accenting mechanism, me- 
chanical, R. W. Pain 766,516 

Musical instrument, stringed, C. M. Funk. 766,339 
Nail inspecting machine, C. W. Sponsel. . . 766,200 

Necktie holder, F. L. Wooley 766.408 

Nut lock, E. Wacker 766,782 

Nut wrench, axle, G. C. Luther 766,508 

Oil burner, J. Hewitt 766,251 

Ore, coal, etc., apparatus for feeding, W. 

R. Smith 766,539 

Ore concentrator, H. E. Marsh 766,718 

Ores by dissolving in molten baths, recover- 
ing values from, Baggaley & Allen . . . 766,654 
Ornamental structures, device for forming, 

L. B. Christopherson 766,595 

Packaging machine conveying and deliver- 
ing means, E. Fidell 766,234 

Paints and paint vehicles, production of, 

Strange & Graham 766,740 

Paper board, machine for making, T. W. 

McFarland 766,461 

Party line measured service system, J. L. 

McQuarrie 766,192 

Pasteurizing apparatus, A. H. Reid 766,523 

Pea huller, C. W. Moore 766,644 

Pedal folding, Danquard & Twitchell 766,602 

Pen filling device, fountain, S. A. Vande- 

water 766,202 

Pen, fountain, O. E. Weidlich 766,560 

Pen, fountain, A. B. Davis 766,759,766,760 

Pencil case, noiseless, E. E. Wilhelm... 766,308 
Perambulator, folding, D. & J. J. Simpson 766,537 
Photographic half tone color screen and 

chart, A. G. Russell 766,389 

Photographic printing outfit case or box, 

L. Meir 766,368 

Photographic tray rocker, W. G. Wolfe.... 766,483 
Piano, manually or mechanically operated, 

T. Danquard 766,601 

Pianos, organs, etc., mandolin orchestral 

attachment for, N. E. Nelson 766,512 

Pianolas, folding pedal for, M. S. Wright. 766,312 
Picker. See Fruit picker. 

Piling, metal, J. J. Harold 766,185 

Pipe coupling or connection, F. W. Carlson 766,754 
Pipe expanding and flanging tool, L. D. 

Lovekin 766,633 

Pipe joint, soil and sewer, W. F. J. Lutz. 766,453 

Pipe mold, M. T. Stevens 766,739 

Pipe wrench, L. Mills 766,458 

Pistol, fire cracker, H. W. Potter 766,286 

Plane, J. A. Traut 766,473 

Plane, A. W. Campbell 766,491 

Plant chopper or cutter, J. W. Arthur 766,315 

Planter, riding corn or cotton, W. L. Cassa- 

day 766,168 

Plaving ball, H. Bentz 766,160 

Plow, J. B. Jarmin 766,258 

Plow, automobile, II. B. Burdiek 766,590 

Pneumatic tube system, G. P. Atwood ... 766,213 

Post card exhibitor, J. Koehler 766,629 

Potato desicating apparatus, T. Lackovic. 766,269 

Powder grain, smokeless, H. Maxim 766,455 

Power transmitter, Yost & Conant 766,314 

Power transmitting mechanism, clutch de- 
vice, T. L. & T. J. Sturtevant 766,551 

Pressure transmitter, L. L. Prescott 766,287 

Printing and registering machine, ticket, 

W. I. Ohmer et al 766.649 

Pulley, H. J. Gilbert 766,439 

Pulp beater, W. White 766,563 

Pump, direct acting, H. F. Frisbie 766,237 

Pump, force, C. Shellhammer 766,734 

Pump regulator, C. Quinley, Jr 766,730 

Pump rod attachment, A. Anderson 766,751 

Pumping mechanism, gas apparatus, 

Haynes & Lindal 766,346 

Puzzle ball, W. E. Hoy 766,444 

Rail bond former, W. H. Wherry 766,207 

Rail cutting machine, portable track, T. E\ 

O'Neil 766.725 

Rail joint, F. Lieske 766,710 

Rail system, third, T. Jenkins 766,625 

Railway and controlling device therefor, 

electric, W. B. Potter 766,381 

Railway current collecting device, electric, 

Shobe & Embley 766,399 

Railway, electric, P. Farnsworth 766,335 

Railway, elevated and subaqueous, R. C. 

Sayer 766,392 

Railway gate, pneumatic, F. E. Wilson... 766,405 
Railway or other vehicles, automatic 

coupling for, E. C. Gayer 766,239 

Railway rail safety support, W. Hall 766,184 

Railway safety appliance, R. B. Williams. 766,479 
Railway street crossover, F. A. Brewer.... 766,164 

Railway tie, F. M. French 766,338 

Railway tie, metal and wood, R. W. Craw- 
ford 766,328 

Railway trains, apparatus for automatic- 
ally stopping, H. G. Sedgwick 766,774 

Rake. See Hay rake. 

Range finding and sighting appliance for 

weapons, L. O. Beal 766,658 

Razor, safety, O. S. Terry 

Receptacle, R. Y. Bradshaw 766,587 

Record medium, E. D. Casterline 766,606 

Reduction mill, gradual, D. R. Morrison.. 766,278 

Reel support, detachable, A. S. Baker 766,580 

Registering triangule, .T. H. Dougherty.... 766,228 

Reversing engine, J. Fawell 766,498 

Reversing switch, G. H. Hill 766,351 

Ribbon clasp, D. W. Scott 766,736 

Rifle sight, combination, C. Kessig 766,447 

Rinsing machine, I. E. Palmer 766,464 

Riveter marker, C. P. Eagle 766,677 

Roasting furnace, L. T. Wright, reissue. . 12,254 

Rock dri.l, F. L. Whitehead 766,564 

Rock drilling machine cores, apparatus for 

rinsing, J. Brejeha 766,588 

Roller screen, F. M. Spiegle 766,541 

Rolling mill, "V. E. Edwards 766,434 

Rotary engine, A. Carville 766,421 

Rotary engine, W. M. Hoffman 766,696 

Rotary engine, W. D. Labadie 766,707 

Rule, combination, J. E. Wertz 766,562 

Safety pin, A. J. Meier 766,641 

Sampling tube, L. W. Walter 766,205 

Sash fastener, L. Schley 766,395 

Sash fastener, W. Goodcell 766,689 

Sash fastener, window, J, Q. ReUly ..... 798,188 



Wood-working 
Machinery 

For ripping, cross-cut- 
tinjr, mitering, grooving, 
boring, scoll-sawing, edg 
moulohig, mortising; for 
working wood in any man- 
ner. Send for catalogue A. 

The Seneca Falls M'f'g Co. 

695 Water St., Seneca Falls, N. Y. 




MARINE ENGINES 

Hi to 40 H. P. 

1, 2, 3 and i 
Cylinder 

Launches 

I'toMfeet 
Send for 
new catalog 

GRAND BAPIKS GAS ENGINE A YACHT CO. 
Grand Rapids, Mich. 
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A Sliding „iafl°* al Shave— 

The onlv scientific movement of the razor — is possible, and absolutely safe only 
with The Curley Razor, The one razor thutwillnot let youscrape y our 
face. Shaves the toughest beard from the tenderest skin withoutthe slightest 
irritation. Price $2.00 postpaid. Extra blades (interchangeable), 75 cents. 
Sold bv responsible dealers. 

The Curley 

IDEAL RAZOR 

Unconditionally Guaranteed. r. 

Shave with it once, tw ice oradozentimes. If 

not perfectly satisfied — if it is not the J«- 

• ,; best razor you ever used, return it 

withinSO days. We will refund J- 

the price and destroy therazo; 
■» > No. 9 ■ containing in- 
structions on shaving. 
i free. 



J. CURLEY &L BROTHER, 
6 Warren St., dew York. 




Cnnt anrl Dnuioi* an( l Turret Lathes, Plan- 
rUUl dllU rUWci ers, Shapers, and Drill Presses. 
SHEPARD LATHE CO.. 133 W. 31 St., Cincinnati, O. 



TAKE THE NICKEL PLATE ROAD FOR 
THE ST. LOUIS FAIR. 

Lowest Rates and many unusual privileges. Special 
$ In. 00 rate on certain dates. Full information on appli- 
cation to local Agents, or R. E. Payne, General Agent, 
291 Main St., Buffalo, N. V.,or A. W. EccLestone, D.P.A., 
385 Broadway, New York. 



THE OBER LATHES 

For Turning Axe, Adze, Pick, 
Sledge, Hatchet, Hammer, Auger, 
File, Knife and Chisel Handles, 
Whiffletrees, Yokes, Spokes, Porch 
Spindles, Stair Baiusters Table 
and Chair Legs and other irregular 
work. 

B3T* Sendfor Circular A. 
The Ober Mfg. Co., 10 Bell St.. Chagrin Falls, 0., U.S.A. 




FRICTION DISK BRILL 

FOR LIGHT WORK. 
lias These Great Advantages: 

The speed can br instantly changed from to 1600 without 
stopping or shifting belts. Power applied can be graduated 
to drive, with equal safety, the smallest, or largest drills 
within its range — a wonderful economy in time and great 
saving in drill breakage. JJ^r Send tor Drill Catalogue. 

W. F. & JNO. BARNES CO., 

Established 1872. 
1999 Ruby Street, - - Kockford, 111. 




ELECTRICAL APPARATUS REPRE- 

sented by Conventional Diagrams in Drawings.— Fifty 
diagrams showing the usual method of illustrating elec- 
trical apparatus in drawings. A labor saving paper. 
Contained in Supppement HOG. Price 10 cents. 
For sale by Munn & Co. and all newsdealers. 




SOMETHING NEW! 

Our Hand IGNITER needs no 
batteries to start your gasoline 
engine. A few turns of the handle 
produces a large spark. Purchase 
one of these igniters and save trou- 
ble and expense with batteries. 
We carry a full line of Magnetos, 
Dynamos, etc. Write for catalog. 

THE CARLISLE & FINCH CO. 
233 E. Clifton Ave., Cincinnati, 0. 



PALMER 

MARINE and STATIONARY 

MOTORS 

2 and 4 CYCLE 

are no experiment, as they j|| 
are in successful operation |||| 
in all parts of the world. Ip 

Launches in stock ^ 

Send for Catalogue. 
PALMER BROS., 

Cos Cob, Coun. 
New York Office, 136 Liberty St. 
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HAND BOOK OF 

Gasoline Automobiles 



CHIS handsomely bound and artistically 
printed book now in the hands of the 
printers will contain 88 pages and will 
illustrate seventy-eight gasoline cars, 
one car and its specifications to each paqe. 
It is issued primarily for convenience and 
information to the prospective purchaser 
of an automobile. The products of the 
principal manufacturers throughout the 
United States of America and the importers 
of gasoline machines are shown by illus- 
trations and specifications. 
Sent upon receipt of 6 cts. in stamps for postage 



ASSOCIATION OF LICENSED AUTOMOBILE 

MANUFACTURERS 
Room 1020 No. 7 E. 42(1 St., New York 
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ELECTRIC LAUNCH MOTOR. — THE 

design in this paper is for a motor of unusual simplicity 
of construction, which can easily be built by an amateur 
at small cost. It Is Intended for a boat of about 24 feet 
over all and 4 feet 6 inches beam, drawing 18 inches, and 
is capable of propelling such craft at a speed of 7 miles 
per hour. Illustrated with 21 cuts. See scientific 
American Supplement, No. 1202. Price 10 cents by 
mail, from tbis office and from ail newsdealers. 




Electric Motor 

The Rieneo Motor runs at high spend 
when connected to one ceil of almost any kind 
of battery. It rotates in either direction and is 
reversed without changing connections. It is 
fitted with grooved pulley. Piice 50c. Post- 
age and packing 15c. Motor Outfit No. 
8 — consists of 1 Rieneo Motor ; 1 Rheostat, or 
speed regulator ; 2 Small Dry Batteries and 10 
„» feet of wire. Price #1. Postage and 

|||? packing 30c. Send stamp for catalog. 

Ithaca Eleetrie Novelty Co. 

Box 33, Ithaca, N. Y. 




MAXIMUM POWER-MINIMUM COST 

fflBfaffU Pilf beer, lard, acids, starch, 

pfcjffl»| w petroleum, brewer's 
! EL^n^iSiS%dia "'ash, tanner's liquor, 
inp^lpg^ J..-J* cottonseed oil or fluids, 

~ ' hot or cold, thick or thin 

you want to get the 
TABER ROTARY PUMP 
which does the most work at 
the least expense. Simply 
constructed. Can be run at 
any desired speed. Perfect- 
ly durable. All parts are interchangeable. Needs no 
skilled workman. Derects guaranteed. Catalogue free. 
TABER PUMP CO., 32 Wells St.. Buffalo, N.JY., U. SA. 
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For EitKer^ 



AJavuikk No. 78. 
Ranee l iy 2 A in. R. II, 



Hand ^ Power 

achine is the regular hand machine snp- 
vith i\ power ha-su, pinion, countershaft, 
id can be worked ;ss »n ordinary power 
ichine or taken from its hase for use as a 
nil machine. Length of pipe handled 
i.ly in small room. Illustrated catalogue 
price list free on application. 

THE CURTIS & CURTIS CO., 

6 Garden St., Bhidgkpokt, Conn. 



The Franklin Dynamo 

Furnished in parts for amateurs to 
put together. Output of 5 amperes 
and 10 volts. Just the thing for ex- 
periments or practical use. W ill 
drive sewing machine or small 
lathe, or light six 6-candle lamps. 
Rough castings, $3.50 ; partly ma- 
chined, $6.00; parts all machined, 
ready to assemble and wind, $8.50; 
Blue prints and directions with each 
set. Send for booklet No. 9. 
PAKSELL & WEED. 129-181 W. Slst St., N. Y. Ctiy 



Patents, Trade Marks, 

COPYRIGHTS, etc., 

Address MUNN S CO., Spates 

Office of the Scientific American 

861 BroadwtiT. New York. 

Branch Office, 625 F St., Washington, D. C. 

Hand-book Sent Free on Application. 




Kerosene Oil Engine 

Nothing but Kerosene Oil to run it 

Simple, Sate and Efficient. Needs little 
attention, is less likely to get out of 
order, and is cheaper to run than any 
other enaine manufactured. Economi- 
cal and Easily Operated. 

International Power Vehicle Co. 

Stamford, Conn. 



HOW TO MAKE AN ELECTRICAL 
Furnace for Amateur's Use.— The utilization of 110 volt 
electric circuits for small furnace work. By N. Monroe 
Hopkins. This valuable article is accompanied by de- 
tailed working drawings on a large scale, and the fur- 
nace can be m;ide by any amateur who is versed in the 
use of tools. This article is contained in Scientific 
American Supplement No. 11 S3. Price 10 cents. 
For sale by Munn & Co., 3fil Broadway, New York City, 
or by any bookseller or newsdealer. 



If you want the best CHUCKS, buy Westcott's 

Little Giant Double Grip 
Brill Chucks, "Little Giant 
JSf^jflf Drill Chucks __ _ 

itmmM Improved. ^== 7 &*' - r^ ,n 
I BlllD Oneida Drill ,* , 
HPrJf Chucks. Cut- f_ /flglKjgjf <J 



Improved, 
Oneida Drill 
Chucks. Cut- 
ting-off 
Chucks,Scroll 
Combination 
Lathe Chucks, Geared 
C« imbination Lathe Chucks. Plain Universal Lathe 
Chucks, Independent Lathe Chucks. Made by 
Westcott Chuck Co.. Oneida, N. Y„ (J. S. A. 
Ask for catalogue in English, French. Spanish or German. 
First Prize at Columbian exposition, 1S93. 





The Eureka Clip 

The most useful article ever invented 
for the purpose. Indispensable to Law- 
yers, Editors, Students. Bankers, Insur- 
ance Companies and business men gen- 
erally. Book marker and paper clip. 
Does not mutilate the paper. Can be 
used repeatedly. In boxes of 100 for 25c. 
To be had of all booksellers, stationers 
and notion dealers, or by mail on receipt 
of price. Samplecard, bymail,free. Man- 
ufactured by Consolidated Safety 
Fin Co., Box JH, Bloomfield, N. JT. 




766,322 
766,384 
766,707 
766,798 
766,495 
766,777 

766,489 
766,460 



Sash lock, J. M. Butcher 

Saw detaching mechanism, F. H. Richards 

Saw guide, F. II. Richards 766,796, 

Saw guide clamp, F. H. Richards 

Sawing apparatus, multiple, H. Dalgety ... 

Scale, W. I<\ Ktitnpsoii 

Scale, grain weighing and bagging, A. G. 

II. Bostelmann 

Scale, spring, S. It. Munson 

Screen hanger and fastener, swinging, Ro- 

muender & Fellinan 

Screw driver and holder, combined, S. P. 

Lapham 

Seal, A. B. Schofield 

Search light mounting, Webber & McGeorge 
Self clamping bracket, adjustable, C. H. 

J. Dilg 

Separation, process of, A. Schwarz 

Sewing machine stand drawer lock, W. C. 

Foley 

Sewing machine, shoe, C. Hildebrandt 

Sewing machine thread clamping device, 

R. L. Lyons 

Shade or curtain holder, H. H. Forsyth... 
Shades to rollers, device for attaching win- 
dow, W. D. Jan*_-s 

Shaft coupling pin, double legged vehicle, 

Bawden & Catterall 

Shafts and rocker arms, union for rock, 

P. H. Richards 

Shears, Voelhier & Devaux 

Sheet holder, loose, A. L.-«.-son 

Shift key mechanism, V. :. Wagner 

Shingle mill, W. Thorp 

Shoe, J. M. Le Lievre 

Shovel handle bending machine, J. K. 

Foulkes 

Signaling system, selective, W. M. Davis.. 

Silo or tank, L. G. Lease 

Sled, W. A. Shephard 

Sled, self propelled, Erdelyi & Davis . . . 

Sleigh, Midland & Desjardins 

Smelting ore and cleaning converter slag 

Baggaley & Allen . 

Smoke consumer, H. White 

Soap receptacle and distributer, liquid, T. 

Soap tablet, A. E. Hughes "..!!!!.'.'.'.'.' I '.'. " 

Soldering machine, can, J. A. Booth .. .. 

Sound record or blank support, L. Stein- 
berger 

Sound reproducing apnaratus. ,T. Wellner 

Speed controller, E. R. Douglas 

Speed device, variable, W. E. Crane 

Spelter, making, O. Nagel '.'..'.'. 

Spike making machine, J. Lowry .' 

Spindle, See Core spindle. 

Sprinkler, L. T. Jarrard 

Stacker, pneumatic, E. L. Griffin 

Stacker, wind, H. E. Bradley .... 

Stake pocket, M. S. Curley 

Stalk cutter, R. C. Tally !',..!!! 

Stereoscope spring clamp, T. W. Ingerso'n' 

Storage battery, Cable & Edgar 

Storage system, W. I. H. Bohemian .. 

Storage vessels, treating, V. Lapp 

Stove, W. H. Calkins 

Stovepipe holder, M. Alston 

Stovepipe holder, tent, 1. McFadzean 

Street sweeping machine, J. P. Clark 

Suspender, trousers, ,T. T. Gradon 

Switch control system, remote, Hall & Sar- 
gent 

Syringe, hypodermic, R. Walsh. . .766,203, 

Table, J. Herzog 

Tack plate feeder, E. N. Reed' '.'.'.'.'.'.'.'.'..'. 

Tapping machine, automatic reversing '' G 

B. Painter 

Telegraph instrument, receiving, C. R Un- 
derbill 

Telegraphic apparatus, c. Meray-Horvath • ' 

Telegraphic instrument, A. R. Dickey 

Telegraphy, F. W. Jones 

Telephone box, C. C. Hughes 

Telephone exchange service meter, "j. "H 
McQuarrie 

'telephone exchange system, I. Kitsee .... 

Telephone locking mechanism, R. W. Goeb 

Telephone messages, apparatus for transmit- 
ting, E. W. Day 

Telephone system, W. M. Davis '.'.'.'... 

Telephone transmission, I. Kitsee '.'.'.'.'..'. 

Telephonic transmission, I. Kitsee 

Telephony, I. Kitsee ]'. 

Telephonogram apparatus, ('. Hulsmeyei-..! 

Temperature regulation system, F. M 
Schmidt 

Theatrical appliance, I. Greene 

TaoMtrical curtain ectt'fting mechanism. S. 
TI. Garrett 

Thermometer, clinicel, C. W. Meineeke" 

Threshing machine, C. H. Bidwell '. ". 

Tile, W. E. Rivers 

Tin plate mill catcher, automatic, C. A. 
Bottorff 

Tire covers, apparatus for use in manufac- 
ture of wheel, F. S. Ornstien 

Tire nut tightening device, P. Lorang . . . 

Tire, pneumatic, H. A. Palmer 

Tire, wheel, Marks & Metzler '.'.'.'... 

Tobacco stemming machine, E. C. Phillips" 

Toilet comb, W. Winans 

Track fastener, Conrath & Baker 

Train sefety device, Ktthl & Schmidt ... 

Trees, spring board attachment for felling 

C. W. Schilling 

Trolley, O. Fttnkhotiser 

Trolley, electric, G. Ondo ] 

Trolley wheel, J. T. MeCaiTertv 

Trolley wire hanger cut out, G. Hall 

Trousers press, O. M. Morse 

Tube flanges, machine for attaching, ' W 

W. Doolittle 

Tube forming machine, J. H. Schlafly.... 

Tubes, rids, etc., drawing machine for, L 
C. Smith 

Turbine, J. Stttmpf 

Turbine, E. Cheshire 

Turbine blade, E. Cheshire 

Turbine government mechanism, E. Che- 
shire 

Turbine, steem, P. T. Perkins 

Type holder, H. S. Folger 

Type setting laundry marking machine, au- 
tomatic, T. J. Hume 

^Type writer copy holder, E. J. Bonine.... 

Typewriters, etc., carriage shifting mechan- 
ism for, S. Myers 

Typewriters or the like, type bar construc- 
tion for, E. F. Kunath, reissue 

Type writers, etc., platen for, J. H. Dyett. 

Type writing machine type cleaner, A. M. 
Wing 

Umbrella locking device, Ekman & Pihl . . . 

Vaginal irrigator. C. O. Farington 

Valve, fusible plug, J. L. Downs 

Valve mechanism, blowing engine, E. G. 
Rust 

Valves in pipes, etc., means for connecting, 
R. A. Brooks 

Vault, burial, J. W. Pettibone 

Vehicle, J. E. Armstrong 

Vehicle brake, M. J. Todd 

Vehicle controlling mechanism, J. A. Char- 
ter 

Vehicle gear, F. E. Wilcox 

Vehicle, motor, J. W T . Moakler 

Vehicle, motor, L. Bollee 

Vehicle, motor, F. Patee 

Vehicle running gear, W. Dieter 

Vehicle, tip cart, C. Pay 

Vehicle top members of plastic material or 
paper, means for producing, T. W. 
McFarland 766,462 

Vehicle wheel, A. Turkington 766,297 

Vehicle wheel, II. H. Taylor 766,780 

Vending apparatus, O. Jeager 766,445 

Vending machine, W. H. Pumphrey 766,728 

Vending machine, coin controlled, G. W. 

MacKenzie 766,718 

Vending machine, pooer, I. A. Greenwood. 766,441 

Vessel closure, C. II. J. Dilg 766,604 

Vessel handle, T. E. Crawford 766,671 

Vessel sefeguarding device, F. Schmitt .. 766,532 

Violin bow guide, Strauss & Schwerdtle. . . 766,549 

Wagon jack, L. J. Grant 766,690 

Wall lining, L. Patterson 766,726 

Warping machine clock mechanism, A. E. 

Bboade 786,383 



766,270 
766,199 
766,559 

766,605 
766,289 

766,436 
766,350 

766,715 
766,681 

766,257 

766,412 

766,793 
766,298 
766,364 
766.299 
766,295 
766,709 

.766,176 
766,224 
766,708 
766,290 
766,173 
766,457 

766,655 
766,749 

766,624 
766,254 
766,162 

766,543 
766,561 
766,229 
766,757 
766,279 
766,714 

766,259 
766,343 
766,163 
766,673 
766,401 
700,698 
766,216 
766,660 
766,506 
766,217 
766,159 
766,374 
766,422 
766,342 

766,391 
766,204 
766,695 
766,770 

766,376 

766,474 
766,369 
766.430 
766,189 
766,354 

766,375 
766,450 
766,241 

766.225 
766,223 
706,503 
766.451 
766,502 
766,355 

766,469 
7ti0,613 

766,238 
766,720 
766,161 
766,526 

766,417 

766,194 
766,273 
766,463 
766,637 
766,466 
766,480 
766,598 
766,631 

766,394 
766,177 
766,650 
766,766 
766,692 
766,645 

766,227 
766,531 

766,291 
766,293 
766.594 
766,593 

766,667 
766,619 
766,337 

766,255 
766,752 



12,252 
766,332 

766.786 
766,678 
7fl6.310 
766,606 

766,732 

766,753 
766,283 
766,485 
766,744 

768,218 
766,307 
766,191 
766,414 
766,769 
766,226 
766,518 
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IVY OR OAK 
POISONING 

immediately relieved and quickly cured by 

Hydrozone 

Harmless, although a most powerful 
healing agent. 

I will send on receiptof 10 cents to pay 
postage, 

A TRIAL BOTTLC FREE. 

Send for it now. It will immediately 
relieve and promptly cure Insect Bites, 
Hives, Prickly Heat, Sunburn, etc. 
Sold by leading druggists. 
None genuine without my signature. 



^-e>£3 



Dept. 11,63 Prince St., New York 
Send for Booklet on "How to treat diseases," contain. 
lag hundreds of testimonials of wonderful cures. 



For Tender, Aching Feet 

Relieves pain; leduces swelling ; destroys odors ; <-un!s offensive per- 
spiration. Ar, all dealers. Look for Trade Mark. 10c. and '25c. pack- 
ages by mail of 
Sulpho-Napthol Co., 15 Hamiarket Sq.« Boston, Mass. 

Ackei-llerrall's; LVlacy's; Siegel- Cooper, New York City. 




theFINSEN 



LIGHT 
TREATHENT 



CURES ALL SKIN DISEASES 
AND CANCER 



TVTO matter what skin disease 
' you have it can be success- 
fully treated by the FiNSEN Light 
Treatment. Endorsed and en- 
dowed by the rulers of four great 
nations. No operation, medicine 
or pain. WRITE today describing 
your case and get our 80-page 
book which describes the treat- 
ment fully. It is FREE. 




PROF. NIELS R. FINSEN. 



The Finsen Light Institute of America 



78 State Street, Chicago 



Washing machine, W. D. Whitney 

Watch protector, R. Adolpb 

Watch winding mechanism, J. Bond .... 
Watch maker's pivot pin grinding device, 

D. Abeles 

Water circulating device, G. Kimball 

Water meter, G. Bassett 

Water seal trap, J. E\ Keyt 

Water tube boiler, T. J. Barbour 

Water wheel shaft bearing, F. Trump . . . 

Waterer, bog, B. F. Booth 

Weeder, sulky, G. B. Davison 

Welding apparatus, ring, G. W. La Voo... 
Welding clamping device, electric, A. F. 

Rietzel 

Wells from oleaginous obstructions, appara- 
tus for freeing oil, J. Yoast 

Wheel, F. P. White 

Wheel brace, R. H. Scott 

Wheel fender, J. Ortner 

Wheels, flexible metal band for traction, 

E. O. Doak 

Whistle, automatic steam, H. A. Ewald . 

Winding machine, J. F. Middleton 

Winding mechanism, fabric machine, V. 

IToxie 

Windmill, W. ,T. Clemson 

Windmill, J. J. McLean 

Windmill, W. P. Brett 

Window screen, C. H. Comstock 

Window screen and guard, A. Johnston . . . 
Window ventilating lock, Fi. B. Ives .... 
Wire reeling apparatus, B. F. Reicben- 

berger 

Wire stretcher clamping device, J. A. 

Clements 

Wrench, E. K. Ansorge 

Yarn package, G. W. Foster 



766,477 
766,409 
766,415 

766 211 
766,448 
766,317 
766,764 
766,583 
766,296 
766,416 
766,603 
766,363 

766.,288 

766,313 
766,302 
766,773 
766,195 

766,330 
766,334 
766,370 

766,621 
766,219 
766,648 
766,662 
766,597 
766,262 
766,357 

766,522 

766,423 

766,577 
766,175 



THE HARRINGTON & KING PERFORATING Co 

OF EVERY DESCRIPTION 

, FOR ALL USES. 

_33S IVO. UIHiaftENr S? CHICAGO. ILL. 



DESIGNS. 

Rug, A. Petzold 37,060 to 37,066 

Spoon, souvenir, W. M. Davis 37,058 

Spoons, forks, or similar articles, handle 

for, S. Stohr , 37,059 

Stove, J. P. Ouerbacker 32,067 



■I %*-■ 


There and 
& Back 


■■ iM^™ i! Mk 


WHAT A RELIEF 


^SS 


Write us to-day 
for information 

GRANT-FERRIS CO 
Troy, N. Y. 



WSTPR A PERPETUAL SUPPLY 

W H 1 til usually means perpetual ex- 
pense. The windmill and gasoline engine 
are costlv to install and run. Niagara 
Hydraulic Ram will work con- 
tinuously wherever there is a running 
stream. Nothing to blow down, blow 
up, or require attention. Requires 
less bead of water to operate than 
anv other ram. Never needs re- 
pairs. Catalogue free. 

Niagara Hydraulic Engine Co., 
Chester, Pa. 

SENSITIVE LABORATORY BALANCE. 

By N. Monroe Hopkins. This "built-up" laboratory 
balance will weigh up to one pound and will turn with a 
quarter of a postage stamp. The balance can he made 
by any amateur skilled in the use of tools, and it will 
work as well as a $125 balance. The article is accom- 
panied by detailed working drawings showing various | 
stages of the work. This article is contained in Scien- 
tific American Supplement, No. 11S4. Price 10 
cents For sale by Mtjxn & Co., 136 Broadway, New 
York City, or any bookseller or newsdealer. 




EveryMechanicj 
Should Owiv It. 

Montgomery & Co.'s Tool Catalogue! 

which is thoroughly up-to-date. 704 
pages and discount sheet. %-. 

Sent by mail for 25 cents. 

MONTGOMERY & CO., 
105 Fulton St., New York City. 



jS^TOOb •' 
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NOISELESS 

Bevel Pinions 

We can furnish our New Process 
Noiseless Pinions in bevels as well 
as spurs of any size wanted and 
to transmit any required b orse 
power. Write for catalogue. 

THE NEW PROCESS RAWHIDE CO. 
Syracuse, N. Y. 



50 Years' 
Experience 




Trade Marks, 
Designs, 
Copyrights, Etc. 

Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Mtjnn & C». receive 
Special Notice, without charge, in the 

Scientific American 

A handsomely illustrated weekly. Largest cir- 
culation of anv scientific journal. Term.., S3 a 
year; four months, $L Sold by all newsdealers 

MUNN & CO. 361 Br «- NewYork 

Branch Office 636 F St. WMMngton. D. G. 



TRADE MARKS. 

Ale, porter, and beer, Lembeck & Betz 
Eagle Brewing Co 

Apparel, certain named wearing, Consumers 
Clothing Co 

Barytes, J. T. Williams & Sons 

Battery cells, dry, National Carbon Co. 

43,117 to 

Bedsteads, brass and iron, Marion Iron & 
Brass Bed Co 1 

Beer and malt tonic, Central Consumers Co. 

Candy, Ramona Candy Co 

Cement, Portland, Miller, Mason & Co. . . . 

Clothing, certain named, H. R. Stoepel.... 

Dentifrices, Prophylactene Chemical Co. . . . 

Fabric cleaning preparations, textile, G. 
Eisenkramer 

Flour made from wheat, S. Logan 

Flour, wheat, Hubbard Milling Co. . .43,080 to 

Furniture, certain named aseptic hospital, 
Kny-Scheerer Co 

Glass vases, vessels, and receptacles, orna- 
mental, C. F. Monroe Co 

Hosiery, F. A. Patrick & Co 

Insulation, certain named fireproof, non- 
conducting, Chicago Fire Proof Cover- 
ing Co 

Lard, certain named substitute for, C. S. 
Hardy 

Liniments, S. D. Confer Medical Co 

Medical compounds, certain named, Occi- 
Orient Medicine Co 

Medical compound employed in the treatment 
of hogs, .T. F. Abel 

Medicinal preparations, certain named, R. 
B. Paddock 

Medicine, certain named, Solurol (Thymic 
Acid) Co 

Medicine to promote development of pure 
blood, W. N. Lev 

Metals, certain named, Ajax Metal Co. . . . 

Paper, coated embossing cover, Champion 
Coated Paner Co 

Pencils, lead, E. Faber 

Printing plates, apparatus for making stereo- 
type, Campbell Printing Press and Mfg. 
Co 

Publications, certain named, McClure, Phillips 
& Co 

Remedies for hay fever, headache, and ca- 
tarrh, F. S. Kelly 

Remedy for certain named diseases, Tuck- 
apaw Medicine Co 

Rock drilling machinery and tools, Ingersol- 
Sergeant Drill Co 

Salve for certain named diseases, L. Hicks. 

Scales and weighing machines, weighing, H. 
N. Strait Mfg. Co 

Scales, wagon, Standard Scale and Foundry 
Co 

Silk, stitching, Oesterreich & Klapinski .... 

Soaps and soap powders, toilet and lanndrv, 
Lever Brothers Co 43.113, 

Soda water fountains, W. G. Cronkright . . . 

Straw and chip braids, dyed and bleached, 
R. H. Comey Co 

Syrups, molasses, and sorghum, New Orleans 
Coffee Co 43,111, 

Tires for vehicles, rubber, G. & J. Tire Co. 

Tools, pneumatic, Ingersoll-Sergeant Drill 
Co 

Underwear, certain named, Cooper Mfg. Co. . 



43,085 

43,075 
43,098 

43,120 

43,122 

43,08(5 
43,087 
43,115 
43,100 
43,096 

43,079 
43,084 
43,083 

43,121 

43,101 
43,077 



43,116 

43,110 
43,094 

43,090 

43,097 

43,091 

43,089 

43,088 
43,100 

43,099 
43,074 

43,105 

43,073 

43,092 

43,093 

43,106 
43,095 

43,104 

43,123 
43,078 

43,114 
43,102 

43,108 

43,112 
43,103 

43,107 
43,076 



LABELS 

"Anona," for cigars, cigarettes, tobacco, and 
chewing gum, M. Hyman Cigar and Im- 
porti-ig Co. 11,284 

"Aromatic Ginger Ale," for ginger ale, 

Schmeltzer Bros 11,286 

"Club Kola," for a beverage, Liquid Car- 
bonic Co 11,288 

"Columbia," for shirt waists, Rand Bros... 11,280 

"Dope, a Tonic for the Nerves," for a bev- 
erage, W. H. Weatherly 11,287 

"First Justice Cigar," for cigars, Central 

Lithograph Co 11 -?S 2 

"Fruitatives," for liver tablets, A. Rogers 11,281 

"Goldrim," for Flour, Western Flour Mill 

Co 11,282 

"Kola Chocolate," for a beverage, Liquid 

Carbonic Co .•■■ JJ.289 

"L-Marluco," for cigars, H. J. Lewis 11,290 

"I.ieber's Hoosier Beer," for lager beer, 

In<liananolis Brewing Co 11,285 

"Old Reliable Conductor," for cigars, W. 

L. Hance 11,291 

"Uncle Sam." for condensed milk and 
evaporated cream, American Condensed 
Milk Co 11,283 

"Western Disnlay Co. Signs," for signs, 

Western Display Co 11,293 

PRINTS. 

'Heptol Splits," for mineral water, Cromp- 

ton & Sons Litbo. and Ptg. Co. ....... 1,037 

'McCall Patterns." for patterns, McCall Co.. 1,038 
"Nor-din," for cement building blocks and 
machinery for making same, Cement Ma- 
chinery Co 1,039 



SPECIAL MftpaCTUBING. 

DIES and STAMPINGS TO ORDER. 

spec'l machinery- models-experimental WORK. 

DROP FORGING DIES AND DROP FORCINGS. 
HARDWARE SPECIALTIES etc. MANF'O.TO ORDER. SENO SAMPLES 
OR DRAWINGS FOR ESTIMATES. W»ITE FOR OUR BOOKLET. 

THE GLOBE M ACHINE;- & STAMPING ,. CO. 

970 HAMILTON ST., .CLEVELAND,. JO Hip.. 



TiraEEmEsa . 

IBlMand Bottlers' Me 
1 * * • MFG. CO.. 899 CI 



orliss Engine!.*, Brewers' 
Machinery. THE FILTER 
Clinton St., Milwaukee, Wis 



CHEMICAL EXAMINATIONS Jffi&Hfr 

DR. H c. STIEFEL. Bissell Block Pittsburgh. Pa. 



1 cATAtscots trel; 
UNION WOOF. L WORKS 

■193, . CLARK. CHICAGO'.,; 



IVinnFIQ * EXPERIMENTAL WORK. 

IiIUuLLO Inventions developed. Special Machinery. 
E. V. BAILLARD, Fox Bldg.. Franklin Square. New York. 



TUCDUin.DIl CQ $3.00 each. For electro. 

I n C rt If I U r I L C O lytic assays, chargi 



batteries, etc. Walsh's sons & Co., 



tag storage 
Newark, N. J. 



Experimental & Model Work 

Ci/r. & advice free. Wm. Gardam & Son.45-51 Rose St.,N.Y. 



A printed copy of the specification and drawinjr 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided thp name and 
number of the patent desired and the date he 
given. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the In- 
ventors for any of the Inventions named in the fore- 
going list. For terms and further particular! 
address Moan * Co., g61 Broadway, Hew York. 



We manufacture Metal-Spe- 
cialties of all kinds, lo order ; 
largest equipment; lowest pric- 
es. Send sample or COITE? 
model for low estimate and best expert advice I II fcfc 
THE EAGLE TOOL CO. Dept. W, CirTti, O 




Dies, Tools and Special Machines. Models 
and Experimental Work. General Machine Work. 
Ph. J. Bender & Sons, Inc.. 87 Frankfort St.,NewYork 



NOVELTIES & PATENTED ARTICLES 

MANUFACTURED BY CONTRACT. PUNCHING DIES, SPECIAL MACHINERY. 
E.KONiGSLOW STAMPINS &T00L WORKS, ClE'VE LAND, 0. 



Models and Experimental Work. Inventions 
and Models designed and perfected, Years of success*. 
Modern shop. M. P, Scbell, 507 Mission St., San Francisco 



W STOHWERDTUEv-.'STAMP- CO.. 

i Steel stamps, 'litters £ figures. 

,, 'BRIDGEPORT CONN 




IF YOU SHOOT A RIFLE, 

Pistol or Shotgun, you'll make a Bu 1 1 's 
Eye by sending three 2c. stamps for 
the Ideal Hand-book "A," 12b pages 
FI1EE. The latest Encyclopedia of 
Arms, Powders, Shot and Bullets. Men- 
tion Scientific American. Address 
IDEAL MFG. CO., 26 TJ St.. New Haven, Conn., U.S. A 



Universal SCRAPER; 




7p5 cents buys ^ 

the best Scraper & 
ever made. Try it a 
on floors or meat Y 
blocks. Y 



?end for free catalog No. 17 

THE Li. S. STAIUtETT 
Athol, 3Iass. 



CO. 



Th eg^NEW_ Bristol Counter 




Registers an accurate account of work don 

tallies, weighing, measuring and other automatic "machines. Counts up 
to ] ,000,01)0 and repeats automatically. Simple, accurate, durable. Spe- 
cial counters to order. Send for circular. C. 3. ROOT, Bristol, Conn. 
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Angle 
Benders 

we make hand-uower 
benders for forming an- 
gles in stock 1 In. thick 
and under. light stock 
can be bent cold. 

WALLACE SUPPLY COMPANY 

910 Royal Insurance Building, CHICAGO 



| Magical Apparatus. 

I Grand Book Catalogue Over 700 engravings 
25c, Parlor Tricks Catalogue, free. 
MARTINKA & CO., Mfrs., 493 Sixth Ave., New York. 



Are you interested in PatenTs, Model or Esperimenta 
work ? Our booklet entitled 

WHAT WE DO-HOW WE DO IT 

will be sent to you on request. 
KNICKERBOCKER MACHINE WORKS, Inc., 
8-10-13 Jones Street, New York. 



ROTARY PUMPS AND ENGINES. 

Their Origin and Development.— An important series of 
papers giving a historical resume of the rotary pump 
and engine from 1588 and illustrated with clear draw- 
ings showing the construction of various forms of 
pumps and engines. 38 illustrations. Contained in 
Supplements 1 1 OJJ, 1110, 1111. Price 10 cents 
each. For sale by Munn & Co. and ail newsdealers. 

IF YOU NEED A GOOD OILSTONE 




MASON'S NEW PAT. WHIP HOISTS 

save expense and liability incident to Elevators. 
Adopted by principal storehouses in New Vork& Boston 
Manfd. by TOLNEY W. MA SON & CO., Inc. 

Providence, 1{. I., U. S. A. 



Try an INDIA. Guaranteed to give satis- 
faction or money returned 

Size. By Mail. ' Size. By Mail. 

8x2x1 $1.10 4y,-x1¥,x_% $0.50 

7x2x1 85 I 3x"ix# « 

Send for Price List 

THE PIKE MFG. CO. - Pike, N. H. 

New York Store, 151 Chambers Street 




TYPEWRITERS 



AM li.- -l..;,.| ,'-li. . ■ I .- ■l.l'.-r l,l.\ I !')• ' ', Y. 

WHERE at HALF MANUFACTURERS' PRICES. 
Shipped with privilege of examination. Send for Cat. 

Typewriter Emporium. 203 LaSaiie St., Chicago 



MATCM MACHINERY. 

BIG MONEY IN MATCHES. 

We manufacture everything pertaining to the busi- 
ness. The Very Latest Process. We will furnish 
a manager or teach any purchaser the business. 
F. W. MURPHY & BRO., 

1118 Asuland Block, Chicago. 111., U. S. A. 



WORLD'S FAIR ROOMS For 
75,000 REFINED PERSONS 

50 CENTS TO $2.50 

One person in room, for $1, in be t homes of St. Louis. 
Reservations made by mail for dollar fee returned if 
room occupied week or more. References Fair officials, 
bankers, merchants and educators. World's Fair Room- 
ing Bureau. Olive Street and Thirteenth Street, St. 
Louis. Agents wanted. W. A. Carpenter, Late 
Local Secretary, National Educational Association. 




ARTESIAN 



Wells, Oil and Gas Wells drilled 
by contract to any depth from 50 
to 3000 feet. We also manufac- 
ture and furnish everything re- 
quired to d.ill and complete 
same. Portable Horse Powef 
and Mounted Steam Drilling 
Machines for 100 to 1200 feet. 
Write us stating exactly what 
is required and send for illus- 
trated catalogue. Address 
PIERCE WELL ENGINEERING AND SUPPLY GtX 

136 Liberty Street. New £oek. U.S.A. 



A.W. FABER 

Manufaclory Established 1761. 

LEAD PENCILS, COLORED PENCILS, SLATE 
PENCILS, WRITING SLATES, INKS, STATIONERS 
RUBBER GOODS, RULERS. ARTISTS' COLORS. 

78 Reade Street. New York, N. Y. 

GRAND PRIZE, Highest Award, PARIS. 1900. 




To Owners of Gasoline Engines, 
Automobiles, Launches, Etc 

The Auto=Sparker 

does away entirely with all starting and 
running batteries, their annoyance and 
expense. No belt — no switch — no bat- 
teries. Can be attached to any engine 
now using batteries. Fully guaranteed; 
p write for descriptive catalog. 

Motsinger Device Mfg. Co., 
14 Main St., Pendleton, lad. 



" Pillar'd around by. everlasting hills, 
Robed in the drapery of descending floods.' 



NIAGARA 
FALLS 



One of the natural wonders of the 
world. A charming place at any 
season of the year, reached from 
every direction by the 

NEW YORK CENTRAL LINES 

A visit to the Falls is an object 
lesson in Geography; an exhibition of 
landscapes that no painter can equal, 
and a glimpse of the latest develop- 
ments of the industrial world. 



A copy of Four-Track Series No. 9, "Two 
Days at Niagara Falls," will be sent free, neon 
receipt of a two-cent stamp, by George H. 
Daniels, General Passenger Agent, Grand Cen- 
tral Station, New York. 
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REST ORES THE SI GHT 

WEAK EYES MADE 
STRONC. 



SPECTACLES ARE A 

NUISANCE, 

NECESSITY 

ONLY MAKES 

ONE WEAR THEM. 



PREV ENTS FAILING S IGHT 

DULL EYES MADE 
BRIGHT. 

(/Write for 

ILLUSTRATED 
TREATISE ON THE 
EYE, Mailed Free. 

THE IDEALCOMPANY. 
239 BROADWAY. 4 
NEW YORK. 
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Scientific American. 



August 13, 1904. 



WINTON 




Absolute air governor, guaranteed tires, indestructible 



crankshaft, mechanically correct transmission, tbor 
' ■ ■ ■ n. C( - ' ' " -..-- — 

_. ... .... JlRVfila.nd: wit 

liveries 



ougbly reliable ignition. Completely equipped, $2*500 
f. o. b. Cleveland; without top, $2*300* Prompt de- 



THE WINTON MOTOR CARRIAGE CO., Cleveland, 0., U.S.A. 



Orient Tonneau Car 



Price J0 ».<a 




Speed twenly miles per hour. Will climb all ordinary 
grades. The best car for the price in the world. 

Write for catalogue 

WALTHAM MANUFACTURING CO. 

Waltham, Mass. 




CHARTER 



GA8 and GASOLINE 
For All Work. 

1 Stationaries, Portables, Hoisters, Pump- 
ers. Sawing & Boat Outfits. 

Send for Catalogue and Testimonials 
State Your Power Needs. 
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 




TO PROVE that Daufl' "Tip-Top" is 

the best and simplest device for making 
100 copies from pen-written and 50 
copies from typewritten original, we will 
ship complete duplicator, cap size, 
without deposit, on ten (10) 
days* trial. tt -^ 

Priee »?,50 less * P" 
trade discount of JjM Net 
S3K per cent, or \J 



The Felix A. B. Daus Duplicator Co., DausBldg., Ill John St., New York 



All varieties at lowest prices. Best Kailroad 
Track and Wagon or Stock Scales made. 
Also 1000 useful articles, including Sates, 
Sewing Machines, Bicycles, Tools, etc. cave 
ListsFree. Chicago Scale Co.. Chicago, 111. 



THE CRANE PULLER 

A deliberate acceptance of this imple- 
ment upon our word, will reward the 
buyer with a NEW tool designe 1 for draw- 
ing ell" cams, wheels, pulleys, etc., and 
forcing on or off sleeves, couplings 
and the like. No. 3.— For use in ma- 
chine shops and automobile repair 
shops, capacity, 10 tons. No. 2.— For 
automobile kits, capacity, 6 tons. 

CRANE *fe RICHARDSON, 

1 1 3 Water Street, Boston, Mass. 




Our Microscopes, Microtomes, Laboratory 
Glassware, Chemical Apparatus, Chem- 
icals, Photo Lenses and Shutters, Field 
Glasses, Projection Apparatus, Photo- 
Micro Cameras are used by the leading 
Laboratories and Government Depart- 
meats Round the World. 

Catalogs free. 



BAUSCH&L0MB0PT.GO. 

ROCHESTER.N.Y. 



H0R0L0C1CAL DEPARTMENT 

BRADLEY POLYTECHNIC INSTITUTE 

Formerly Parsons Horolosical Institute 

PEORIA, ILLINOIS 
LARGEST and BEST 
WATCH SCHOOL in AMERICA 

We teach Watch Work, Jewelry, En- 
graving, Clock Work, Optics. Tuition 
reasonable. Board and rooms near 
school at moderate rates. 

Send for Catalog of Information. 




CRUDE ASBESTOS 

DIRECT FROM MINES 



PREPARED 
ASBESTOS FIBRE 

for Manufacturers use 



R.H.MARTIN, 

OFFICE, ST. PAUL BUILDING 

220 B'way, New York. 




A Telephone 

Guaranteed 

For 000 f eet, - - each $2. 7 5 
For three miles, - " 4. '25 
For ten miles, - " 6.25 
For farmers' long lines, 10.50 

Fan* Telephone and Const. Supply Co. 

Dept, A, 119 W. Jackson Blvd., Chicago 



ESS OP STEEL C? 



f T I J ijjjj An i 1*1*1 LJfJj 



WASHINGTON, 




WONDER of the AGE 

Jackson's Patent High Head Centrifugal Pump. Guaranteed to raise water 
1.000 feet or more and maintain an efficiency of from 7Qt to 84%. 
First choice of the Engineer for City Water Works, Draining Mines. Hy- 
draulieing, Irrigating and Reclaiming Land. Beats the world for 
Durability, Economy ami Efficiency. Catalogue No. 6, 



BYRON JACKSON MACHINE WORKS, 



SAN FRANCISCO, CAL 



ACCURATE 
RELIABLE 
DURABLE 



watcmeT 



STYLISH ®. 
EFFECTIVE 
IN DESIGN 



We know that our watches will do what we expect of them, therefore, it is easy to unquestlon* 

ably guarantee every watch we make, from the cheapest to the most expensive grade, 
THE NEWT ENGLAND WATCH CO., 37 CB. 39 Maiden Lane, Nov Tforfc 

7 Snow Hill, London, EnglaHd 
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At Last the Game of Golf 

enjoys the peculiar privilege of beiner perfection. THE 
"MISSIN'G LINK"— OF THE LINKS found in 
the "Ideal" Scoring: Oevice. Always keens the 
score in sight Weightless. Accurate. Adjustable to 
any wrist. A transparent cover protects the sheet from 
soil. Openings permit scoring with convenience and 
despatch. Lift the button and a fresh sheet is instantly 
exposed. Made from flue tan Russia. Device mailed for Fitty Cents, 




W. H. WEISSBROD, 



Greenfield, Mass. 




B RINGS GOOD FORTUNE TO fTS USER S 

a . j •> 

HOME OFFICE AND FACTORY 

SY RACUSE, IN . V 

EXHIBIT AT WORLDS FAR, ST. LOUIS, 
, SEC. 23. PALACE LIBERAL ARTS. . 



WASHBURNE'S I 

» FASTENERS^ 

The Fastener with a BULL-DOG GRIP 

Men find comfort and utility in their use. Applied to 

Key Chain and Ring, 25c. 
v \„ Drawers Supporters, 20c. 

„ ■— m , Caff Holders, 20c. 
^/XT^B^ Scarf Holders, 10c. 

M^^^t^S Little but Never Let G 

4111, + ' * " Sent Postpaid. f 

fStti%tfir-s, 1 Catalogue Free. H 

r ^t\ American Ring 
J | Company., 

Dept. 69 

1 1 Waterbnry, 
: !l Conn. 

•' ' S ° ld "in 

Everywhere, p 




__ - _ fc _ : 






'orflforeZight 
r e/>* 6e SirI>/ect 

send lor our 



poiorANrBLEi; 




PERFECTED 
ipNITE 

40k 



Oar Weekly 
Market Letter 



written with conciseness and author- 
ity, deals with the matters of the 
hour, pertaining to Stock and Bond 
Investments. Upon request, your 
name goes on our mailing list. 

Corey, Miflifcen & Co. 

BANKERS AND BROKERS 
15 State Street, Boston, Mass. 




The'Best" 

The World's Best Light 

Sold in every civilized coun- 
try on earth. Costs lessthan 
kerosene, gives six times 
more lightthan electricity. 

A Pure White Steady Light 

Makes and burns its own gas. 
Nowick.no odor, no smoke. 
Absolutely safe. For indoor 
and outdoor use, 

Affents "Wanted, 

Exclusive territory, liberal 
commissions. Catalog free. 

THE BEST LIGHT CO. 

Owners of Original Patents. 

87 E. 5th St. CANTON. OHIO. 




?8u USE GRINDSTONES P 



If so we can auppiy you. All sizes 
mounted and liiiirimiiited. always 
kept in stock. Remember, we make a 
specialtyof selecting stones tor all spe- 
cial purposes. VM~ Ask for catalogue. 

The CLEVELAND STONE CO. 

2d Floor, Wilshire. Cleveland. 0. 
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Why 
Not Get 



" RIDOFUM " 

(Trade Mark) 

We mean roaches and water- 
bugs. It is easy, if you use 
a ''Ridofum Koach Trap.'' 
Sena for descriptive circular. 
or, better still, 25 cents for 
sample trap, postpaid. Lib- 
eral terms to agents. 

BENNETT PAPER. BOX COMPANY 

46 Harrison Avenue, Springfield, Mass. 




EASTERN GRANITE ROOFING CO. 

Irving Building New York 



fas and 
asoline 
ngines 



are built on lines of strict originality 
and are protected by the Olds pa- 
tents. No engine made approaches 
the Olds for economy and durability. 

Stationary Knffines, 3 to 100 h. p. 
Portable Engines, 8 to 18 h. p. 

Write to-day forf ull information and 

new illustrated catalog. 
Olds Gasoline Engine Works 

216 River St., Lansing, Mich. 



COMPLETE 

20 LIGHT 
♦OUTFIT 

$450; 




We have complete 
Outfits for ... . 



YOUR OWN ELECTRIC LIGHTS 

Any size place, summer homes, launches, yachts, etc. 
Every detail included; very best material; practical. 
So simple no electrician required. Light All the Time, 
as storage battery included. Gas, Gasoline or Steam 
engines 'used give plenty of power for pumping water, 
sawing wood, refrigeration, etc. For printed matter 
address 

ELECTRIC DEPARTMENT 
RICHARDSON ENGINEERING CO., Hartford, Conn. 



DOING BUSINESS IN CANADA ? 

Why Not Establish a Branch Factory There? 

A good opportunity is open in the manufacturing city of Brantford, Ontario, where a fine factory is 
for sale, or to rent. It is located on a lame lot, and includes three good brick buildings and fireproof 
storehouse. Main building 115 feet by 55 feet, three storeys high, with good 190 H. P. engine and boiler 
Available for present use. Will be in market only a short time. Apply to 1». O. Box 49, Brantford, Ont' 
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An 8!4 horse-power Cad- 
illac motor, when tested 
after nine months of con- 
tinuous service, devel- 
oped 10^4 horse-power. 
Does that kind of broken 
promise interest you ? 

It isn't always possible to be exactly 
truthful, but there is a right way to err. 
You'll find some remarkable statements m 
the Cadillac literature, but if there's any- 
thing that isn't so, the difference is in your 
favor. We'll send you booklet N if you'll 
ask for it, and tell you where the nearest 
agency is. A ride in the Cadillac will be 
the more a revelation if you're familiar 
with other cars. Cadillacs are $750 to $900. 

CADILLAC AUTOMOBILE CO., Detroit, Mich. 

Member Association of Licensed Automobile Manufactures. 




Historic Boston Souvenir Knives 

flltST QUALITY 

Two-blade pocket knife, 60c. 
Artistic reproduction on alu- 
minum handle of famous his- 
toric spots of Boston. Also 
single-blade knife, watch- 
guard size, 30c. Mailed to any 
address on receipt of price 
BURDITT & WILLIAHS CO. = Boston, Hass. 

Proprietors of the " Hardware'Store for a Hundred Years." 




Mosquitoes 



JAPSTICK 



is a new aromatic pas. 

tille, which is guaran- 
teed to drive away mosquitoes. E}ach stick burns an 
hour. Cures mosquitoes of the biting habit. Sent 
postpaid for Twenty-five Cents per box. 

THE CULECIDE CO. 

165 Summer St., - Boston Mass. 
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L0GKE ADDER! 



ONLY $5.00 

ADDS SUBTRACTS 

MULTIPLIES DIVIDES 

Cannot Make 



Building, St. Louis Exposition. 



3 



Volt Ammeters 

Pocket size, but large enough for accuracy 
and practical use. Various ranges for test- 
ing batteries, electric lignt, telephone and 
other circuits, etc Also, voltmeters and 
Ammeters for general measurements. 
SWSend for Circular, 

L. M. PIGNOLET, 
80 Cortlandt St., New York, N.Y. 
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Yo\mg Men 



of proved business qualities with 
a little capital will find proper 
encouragement to locate factories 
along the lines of the NORFOLK 
AND WESTERN RAILWAY. 
References must be furnished. 



PAUL SOHEKER 

Agricultural and Industrial Agt., N. & W. Ry. Co. 
ROANOKE, VA. 
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15 to 21 Clinton Street. 
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LIGHTWEIGHT" PRESIDENT SUSPENDERS 



mean freedom in breathing. Weigh 2 oz. Any store 50c 
and $1.00 postpaid for choicest patterns. 

THE O. A. EDGAKTON MFC. CO., Box BIO, Shirley, J 



